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This magazine is published to promote 
ound thought upon and concerning 
ndustrial medicine and traumatic 
surgery. To that end it will contain 
srticles, news items, reports, digests 
and other presentations, together with 
editors’ comments. The editorial pol- 
icy is to encourage frank discussion. 
On this basis contributions are invited. 









The editors will exercise care in check- 
ing on the accuracy of data printed, 
but in all other respects articles and 
opinions of which expression is allowed 
are the opinions of their authors—the 
editors reserving in all cases the right 
to comment on the same, in the cur- 
rent or any subsequent issues, as they 
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The Industrial Medical Department 


A Study of Its Organization, Based on a Review of 20,91Y Consecutive 
Accident Cases in Three Years 


ANY large indus- 
| : / | trial establish- 
ments have, for 


years, realized the value 
of having organized Med- 
ical Departments. Small- 
er companies on the oth- 
er hand, have been de- 
prived of medical facili- . 
ties. Failure on the part of our profession to pro- 
vide services for smaller concerns has, in my opin- 
ion, added to the present socialistic trends in in- 
dustrial medicine. 


History 


ET US, from the scanty information available, 
study the development of a few large medical 
organizations. 

1. The New York Central Railroad first organ- 
ized its Department in 1898. There are a few rec- 
ords prior to this date, but not sufficient to be 
called a definite medical division. In 1914, the 
medical set-up was expanded, but it was not until 
1925 that various tests, such as color vision, etc., 
were systematically undertaken. 

2. Prior to the World War, the Standard Oil 
Company employed what they termed a “consult- 
ing man” who was occasionally called in. In 1918, 
they instituted their first distinct medical service. 

3. The Interborough Rapid Transit Company 
began its medical activities in 1914, following the 
enactment of the State Compensation law. 

4. About the same time, casualty insurance car- 
riers began developing first a medical examining 
service, to which later were added first aid, physio- 
therapy, x-ray and other departments. 

Most Medical Departments were conducted 
quietly, efficiently (perhaps we might even say 
unobtrusively) so far as the general medical pro- 
fession was concerned. Groups were formed for 
the interchange of ideas, but no general standard 
action was undertaken until October 13, 1930. The 
American College of Surgeons, through its com- 
mittee on Industrial Medicine and Traumatic Sur- 
gery, under the chairmanship of Dr. Frederick A. 
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Wiuuis W. LASHER, M.D., F.A.C.S., 
Assistant Professor of Traumatic Sur- 
gery, New York Post-Graduate Medical 
School, Columbia University; Assistant 
Visiting Surgeon, Reconstruction Hos- 
pital; Formerly President, Association 
for Advancement of Industrial Medicine 

and Surgery 


Besley, began this work. 
In 1933, Drs. Williamson 
and Newquist reported 
on plants, 320 of which 
maintained dispensaries. 
In so far as I know, the 
first Medical Department 
of any insurance carrier 
to receive an uncondi- 
tional approval received it in 1935, when the Em- 
ployers Liability Assurance Corporation was 
awarded a Grade A rating. A great deal of 
thought and study have been given in preparing 
the minimum standards of the American College 
of Surgeons, and they should be complied with in 
any anticipated medical development.* 


The Medical Department and the Organization 


N CONSIDERING the part to be played by the 
Medical Department in the organization as a 


*Minimum Standard for Medical Service 
in Industry 


1. The industrial establishment shall have an organized 
medical department or service with competent medical 
staff including consultants and also shall have adequate 
emergency, dispensary and hospital facilities and per- 
sonnel to assure efficient care of the ill and injured. 

2. Membership on the medical staff shall be restricted 
to physicians and surgeons who are (a) graduates from 
an acceptable medical school, with the degree of Doctor 
of Medicine, in good standing and licensed to practice in 
their respective states or provinces, (b) competent in the 
field of industrial medicine and traumatic surgery, (c) 
worthy in character and in matters of professional ethics: 
in the latter connection the practice of the division of fees, 
under any guise whatsoever, shall be prohibited. 

3. There shall be a system of accurate and complete 
records filed in an accessible manner, such records to in- 
clude particularly a report of injury or illness, descrip- 
tion of physical findings, treatment, estimated period of 
disability, end results, as well as other information per- 
tinent to the case or required by statute for Workmen’s 
Compensation claims or other purposes. 

4. Patients requiring hospitalization shall be sent to 
institutions approved by the American College of Sur- 
geons. 

5. The medical department or service shall have gen- 
eral supervision over the sanitation of the plant and the 
health of all employees. 
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whole, several fundamental factors must be borne 
in mind: 

1. Matters relative to production and sales are 
of primary importance to the success of the busi- 
ness. It may be well to recall what we were taught 
in the army, i.e., “that ambulances should make 
way for ammunition wagons.” Major officials 
differ greatly in their attitudes toward medical 
problems. We should, therefore, be cautious in 
inaugurating new developments, and guarded in 
estimating our own importance. 

2. In spite of what has been said, a Medical De- 
partment must always be looked upon as a distinct 
and separate unit. The Medical Director should 
be held responsible solely to the chief executive, 
or to some major official of the company (who may 
or may not be the director of the entire claims di- 
vision). In other words, the Medical Department 
must stand on its own feet and be given complete 
authority over all medical problems. Unfortunate- 
ly, this has not been the case in a large number of 
companies, and, in my opinion, is often primarily 
responsible for an inefficient service. 

3. It is highly important that the Medical De- 
partment should be represented at all general de- 
partmental meetings. Frequently, no medical 
questions arise, nevertheless, I am convinced the 
more familiar the Medical Department becomes 
with the activities of the organization, the more 
importance it will assume. Without the respect, 
confidence (and dare I say, admiration) of all 
other departments, no Medical Department can 
hope to function at its highest degree of efficiency. 


Subdivisions of the Medical Department 


HERE the medical organization is sufficient- 

ly large, in order the more easily to superin- 
tend its activities, the following sub-divisions are 
suggested: 

A. Pre-employment and periodic health exami- 
nations. 

B. Sickness, not related to occupation or injury 

C,. Compensation conditions, 

D. Liability examination. 

E. Hospitalization. 

F. Physical therapy. 

G. X-ray and laboratory. 

Those indirectly connected with the medical or- 
ganization, such as (a) the consulting staff, and 
(b) the panel men, which the American College of 
Surgeons prefers to designate as “plant surgeons,” 
will be discussed later under the subject of “Per- 
sonnel.” 


A. Pre-Employment and Periodic Examinations: 


R. MICHAEL LAKE has made 150,000 pre- 

employment examinations in a single year. 
He has pointed out to what extent this branch of 
the work has developed, even to such a degree as 
to attempt to adjust one’s personality to his par- 
ticular job. Dr. R. F. Carter and his associates? 
have reviewed their 10 years’ work in this field, 
and demonstrate the unquestionable value of pre- 
employment examinations, both to the employer 
and the employee. Dr. A. J. Lanza has shown the 
necessity of including pre-employment x-ray ex- 
aminations as to those suspected of pulmonary 
lesions. The following are three concrete exam- 
ples showing the importance of pre-employment 
examinations: 


(a) The case of a porter. While at work, 2 


INDUSTRIAL MEDICINE 


June, 1936 


foreign body blew into his left eye. It became in- 
flamed. He was treated by an eye specialist, and 
the condition subsided. Subsequently, he appeared 
for final examination at the Labor Department. ] 
believe the man was honest in his statement and 
he did not know of having a visual defect prior to 
the accident. It was a most difficult matter, with 
expert testimony, to show that this man’s accident 
was not responsible for his partial loss of vision. 
Had a pre-employment examination been made, he 
would, no doubt, have been fitted with glasses and 
perhaps would have been a more efficient em- 
ployee. 

(b) The prevalence of inguinal hernia in males 
was pointed out by Dr. John J. Moorhead. The 
Surgeon General’s office reports that out of 2,754- 
000 men between the ages of 21 and 30, 4% were 
suffering from hernias sufficient to exempt them 
from military service. We are constantly con- 
fronted with the question of aggravation of a pre- 
existing condition. Even though a man’s hernia 
antedated his employment, it is frequently con- 
sidered compensable because of a “supposed ag- 
gravation.” However, by having the condition 
treated prior to employment, it is obvious there 
would have been a marked reduction in expense, 
with the avoidance of later disputes. 

(c) An iron worker was found to have a blood 
pressure of 260. Had this man been allowed to 
climb a lofty girder, to become dizzy and fall, he 
might not only have lost his own life, but also 
might have injured others. How much better it 
— be to give such a man a job on the ground 

oor. 

It is evident, therefore, that pre-employment ex- 
aminations are not only of value to the employee 
and employer, but also to the employee’s fellow 
workmen. 

Hon. Matthew Woll, vice-president of the Amer- 
ican Federation of Labor, has clearly defined the 
attitude of his organization toward pre-employ- 
ment examinations.* Certain objections can be 
overcome, in my opinion, if the information ob- 
tained at the time of pre-employment examination 
is kept confidential and the cause of rejection held 
secret between the physician and his patient. Also, 
we should assist the prospective employee, as far 
as lies in our province, to obtain a position which 
his physical impairments will permit. 

By doing pre-employment examinations, the 
employer assumes a certain degree of responsibil- 
ity for defects found subsequent to such examina- 
tions. One cannot over-emphasize the thorough- 
ness with which the examination must be con- 
ducted. Old defects are often unavoidably over- 
looked. For example, an old fracture involving 
the spine was undetected. The man sustained a 
recent back injury. He claimed his present con- 
dition was due solely to this new accident. The 
fact that he was examined prior to employment 
naturally gave great weight to his claim. This is 
one of the reasons why some companies have hesi- 
tated in inaugurating pre-employment examina- 
tions. 

As an illustration of the many evils due to per- 
functory examinations, we have but to recall the 
examination of food handlers, which was found 
to be useless. The Commissioner of Health re- 
cently discontinued giving out “Health Cards,” 
and placed this responsibility back upon the em- 
ployer. 
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At the time of a pre-employment examination, 
he prospective employee has his first contact with 
he medical service. The impressions gained by 
im as to the manner in which the examination is 
onducted and the general attitude of the physi- 
‘ial, may in no small degree, influence him in all 
nis future relations with the Medical Department. 
As far as possible, the man should be made to feel 
ve are whole-heartedly concerned in his welfare 
and always willing and anxious to assist him in 
any and all of his medical problems. 

What has been said of pre-employment exami- 
nations applies equally to periodic health exami- 
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B. Sickness and Health: 


LLNESSES which are not in any way related to 
the nature of employment, may best be grouped 
in a separate subdivision. Many are of a minor 


nature: headaches, upper respiratory infections, 
gastric upsets, menstrual disturbances, etc. Most 


cases can be cared for in a dispensary. 

Not infrequently, emergencies arise requiring a 
physician to leave the Medical Department. With- 
in the last few months, we have been called out on 
a number of heart attacks; an acute poisoning; a 


perforated duodenal ulcer; pulmonary hemorr- 
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Lines A to L Inclusive—To Medical Directors Office 





Lines M to R Inclusive—lInter-Departmental Connections 


The Medical Department 


nations. When they should be conducted is large- 
ly dependent upon the occupation. Those working 
in lead, or handling foods, may require frequent 
examinations. Some examine their food handlers 
as often as every four months. 

Perhaps the best time to conduct the annual 
examination is when the men return to work after 
vacations, since a number of unusual accidents 
occur during vacation periods. 

Periodic health examinations should not be con- 
‘ined to those doing laborious work. Not infre- 
quently the departmental heads will be found to 
lave an elevated blood pressure or various condi- 
‘lions amenable to treatment. As a matter of fact, 
‘or the effect upon the general morale, I have al- 
vays felt that no full time employee should be 
exempt from periodic health examination. 


hages, etc. The physician working in this sub- 
division should have a special emergency bag, and 
perhaps an appliance for giving artificial respira- 
tion. 

The cost of minor illnesses can be estimated by 
recalling that common colds cause an average loss 
of nine days per year per person. The matter of 
contagion is well established. It does not require 
a great deal of accounting to arrive at the millions 
lost from this cause alone. It is claimed this can 
be reduced perhaps one half by proper prophylaxis 
and treatment. 

Particularly, in the sickness division, one strict 
rule should be complied with, i.e.: so far as possi- 
ble, patients should be encouraged to visit their 
own family physician. There should be no conflict 
between organized Medical Departments and gen- 
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eral practitioners. On the other hand, employees 
on small salaries are prone to neglect themselves. 
They often visit free clinics. This takes them away 
from their work, and I see no reason why such 
cases should not be treated by an organized Medi- 
cal Department. 

(a) Take, for example, the case of a man earn- 
ing $15.00 a week. He needs glasses. He cannot 
afford $10.00 for examination, $15.00 for glasses, 
and another $10.00 for a subsequent visit. I knew 
of no place to refer him, except to a free clinic, 
although he is anxious and willing to pay a small 
fee. 

(b) Take an individual who is greatly in need 
of dental service. Should his condition require 
oral surgery or extractions,—he might attend a 
clinic. However, where could he go to have his 
teeth filled at a reduced rate? Many of the larger 
Medical Departments have included a dental serv- 
ice. 

The matter of lost time is an important factor 
among higher paid employees. For example, the 
time lost in going to the Medical Department, and 
waiting for treatment, and the time required for 
treatment and returning to work, among skilled 
laborers earning perhaps $1.75 per hour, might 
well amount to more than the cost of treatment. 

Abuse of free medical service is often encoun- 
tered. Employees absent themselves from work 
and loiter around the Medical Department. This 
is easily obviated by making it a strict rule that 
no patients are to be admitted except by order of 
their department heads. 

Another mistake is permitting patients to be 
relieved from duty, before consulting with the 
heads of their departments, Certain employees are 
inclined to remain at home without seeking the 
services of their own physician. House visits by a 
physician or visiting nurse are, therefore, some- 
times indicated. Some companies never experi- 
ence this difficulty, whereas others find such a 
service essential. 


C. Compensation: 


OQ PATIENT should visit the compensation 
division without being seen by a doctor each 
time he visits the department. The report of the 
first examining physician not infrequently decides 
the whole case. Have no fear of incorporating too 
many details. The exact time, location and man- 
ner in which the accident occurred, together with 
the exact location, size and description of the 
wounds or other conditions, should be noted. For 
an example, a laundress claimed she stuck her 
right thumb on the palmar surface near the tip 
with a needle or pin. She was first seen by a phy- 
sician the following day. He scarcely was able to 
find a break in the skin. She was observed for 
several days thereafter. No swelling, redness or 
local reaction occurred. One month later, she de- 
veloped on the dorsal surface of the wrist, a large 
fluctuating mass. This was incised and drained. 
The wrist became completely ankylosed. Subse- 
quently, the motion in the elbow and shoulder was 
said to have been restricted. The referee deciding 
the case rightfully placed a great deal of weight 
upon the findings of the first examination physi- 
cian, upon whose testimony the entire case ap- 
peared to have been decided. 
The following is a copy of the record sheet we 
have found quite desirable. 
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MEDICAL EXAMINER’S REPORT 


1. Case Number............. as Beiieribcuscoian: 
2. Employee’s full name.... nabbed 
ES ke OR me 
SEE ec oe eR 
RP a a EER CE el 
i tial aeenhdnidibimnabeni 
Te AR EE ERR oP es 
I  amsorbieiaeistill SEES PS ee ae aN a eS 
SEE IIOE nT 
Causal Relation ........................ 0 | eee 
(questionable ........................ 
IIIT i ssaatate sesh since bbladalidalala lan a aaa eae at eaiaeaneiaeata intent 
a ae 
I ode RAEI Se 
Permanent Defect .................. SETS ERE va ERO Cr 


NOTE: Our findings are reported on the dictaphone 
immediately following each examination. (It is best not 
to allow the patient to overhear one’s dictation). The rec- 
ord is immediately transcribed, and by the time the pa- 
tient reaches the claims department, the adjuster han- 
dling the case already knows our medical findings. De- 
pending upon the case, compensation payments could be 
begun at once, and the handling of the whole matter 
markedly facilitated. 


Where patients cannot be examined near the 
claims department, obviously reports should be 
rendered at the earliest possible moment. Be sure 
to answer all of the essential questions. Form 
C.104 should be mailed within 48 hours in all cases 
coming under the jurisdiction of the New York 
State Department of Labor. 

The probable length of disability must, of course, 
be based upon one’s experience in treatment of 
similar lesions. In answering the question on 
permanent defect, a detailed study of the schedule 
losses is necessary. Only by seeing large numbers 
of cases over a considerable period of time, can one 
become adept in rating permanent defects in terms 
of percentages similar to those eventually allowed 
by the State Labor Department. A reserve fund 
must be set up to care for scheduled losses. There- 
fore, the accuracy with which they are anticipated 
is most important. Personally, I feel it is better 
to over-estimate, rather than under-rate the de- 
grees of permanency. In estimating permanent 
total disability, a great deal of study and reveated 
consultations with the claims department are 
usually required. 

Procress Notes: It has been our custom to make 
a progress note for each visit. Here again, we find 
it better to use the dictaphone rather than make 
written notations. One hard and fast rule should 
be applied, i.e., no patient shall visit the compensa- 
tion department without being seen by a physician. 
Where prolonged physiotherapy is indicated, a 
possible exception may be made. However, a 
progress note should be made by a physician at 
least once a week in all such cases. In addition to 
the work done within the compensation depart- 
ment itself, frequently it is necessary to have dress- 
ing stations located distant to the plants or select 
physicians with offices located near an industrial 
activity. They should follow the routine of the 
main office in matters of reports. 


D. Liability Department: 


IABILITY examinations are handled either by 
the company’s legal department or by the at- 
torney for the injured person. They are usually 
made in the home or the office, and in the presence 
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‘ the plaintiff’s attorney. We refer such exami- 
ations to those in the Medical Department to be 
1ade at hours not conflicting with their other 
iuties. Liability is a distinct and separate activity, 
nd where there are a number of such examina- 
ions it may be well to refer them to surgeons spe- 
ializing in this type of work. The following form 
is frequently followed, but in my opinion should 
be reserved only for guidance, the final reports to 
be submitted in the form of a letter. (Information 
f a confidential nature may be submitted on.a 
separate sheet). 


Form: 


EE ECE ee eR Date of Examination................ 
ae Age ........ SUI -siciisnicdsiuihiatasiCahdscianipudaesanesnacisiniiiis 
f EIRENE TT tae ia katana 
CE ciicisttictncsnniishiiiintininall Hospital Treatment.................. 
pO Ee EE TET Ml acccntovccvnccsaieniannens 
III xicstscnindeniedenstisiiohl I iat eee 
i caked Visits...... Office...... Home...... 

Previous Accident or Opera- 
Place of Accident................ RSPEI eneee een ncertoe 
i |, | Injuries claimed........................ 
SR ee ee RE eT (For attorney requesting 

examination) 


Description of how accident occurred: ...............2......2----.-++- 
scaniahaniaaedadtaniadiailaunisalieaatioanincnedimasdiciduns Disability Claimed.................. 
GRASS en 
Partial 


Examination ..... ea a 
ERECT TS HERE RES ESC 


, eos Re STL ae 


eee eee eee ee er ee 
eee ee ee eee eee ee Tee ee ee eee eee eee eee ee eee ee eee ee ee eee eee eee ee ee eee eee eee ee ee eee ee ee eee eee 
Serer ee eee eT eee eee eee 
errr ree eee et TT Te eee ee eee ee ee eee ee eee eee ee eee eee eee eee eee eee eee eee Pee eee eer eee eee eee 





Marks of personal identification are extremely 
important. For example, recently I was asked to 
identify a claimant. From the nature of my re- 
port, I was unable to pick him out in the court 
room. Naturally, it appeared I had forgotten the 
case, 

The minor details are of the greatest importance 
in liability work. For example, the matter of 
ecchymosis: 

A man fell down a broken flight of stairs. He 
was picked up by his neighbors, taken to the hos- 
pital and splints applied. He came to my office 
for examination. He presented a deformity of 
the wrist and it appeared to be acutely tender. He 
was wearing a forearm splint. However, in the 
study of 100 Colles’ fractures, I never saw a case 
of 10 days’ duration in which ecchymosis was ab- 
sent on the palmar surface of the wrist. I told 
the man he had a bad fracture; that it would only 
be necessary to take an x-ray and he could go right 
ahead and collect the $3000 which had been sug- 
gested as a liability settlement. X-ray showed 
‘irm bony union, and, as far as I know, the man is 
still doing time in Sing Sing prison. 

_ When should liability examinations be made? 
if done immediately following the accident in se- 
vere cases, extremely valuable information may 

e obtained. On the contrary, in trivial conditions, 

erhaps an early complete medical examination 

larms the patient and causes him to become legal 
ninded. For example, in a large motion picture 
ompany, we found by immediately examining all 
{ the claimants that more liability claims came in 
rom such theaters than from similar ones where 
rivial mishaps were minimized and no extensive 
xaminations were done. One should use extreme 
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care in saying as little as possible during examina- 
tion, even on subjects which seem far removed 
from the patient’s condition. 


E. Hospital Department: 


HE desirability of having hospital cases han- 

dled within a single organization should be 
obvious. In fact, the smaller number of persons 
involved in handling a given case, the easier the 
whole matter can be disposed of. Close coordina- 
tion should eliminate: (a) re-duplication of re- 
ports, (b) retaking of x-rays, (c) new laboratory 
tests, etc., (d) delays in reports, (e) interruptions 
in treatment, and (f) so-called medical irregulari- 
ties, such as bill padding, over treatment, fee split- 
ting, etc. No matter how severe the condition, a 
properly organized Medical Department should be 
able to treat the patient from the date of the acci- 
dent until the patient is able to resume his usual 
occupation, or until such time as he can be placed 
in a new occupation dependent upon his physical 
defects. 

Occupation therapy plays an important part in 
rehabilitating those suffering from physical im- 
pairments. Selecting a hospital should be given 
special consideration, in as much as it is often be- 
gun while the patient is still being hospitalized. 
The results obtained at the Reconstruction Hos- 
pital cannot be over-emphasized. 

To estimate on the number of patients requiring 
hospitalization, for example, the Interborough 
Rapid Transit, with 15,000 employees, maintained 
a ward of eight beds. In reviewing 20,919 accidents 
(a cross section of industrial firms in the Metro- 
politan area) we referred 439 for hospitalization, 
or approximately 2% of all compensable injuries. 
Either a separate ward may be established for a 
given industry, or they may be admitted to the 
general surgical service of an institution having a 
competent consulting staff. Delays caused by call- 
ing in outside consultants are thus avoided. The 
hospital chosen should, of course, meet with Rule 
No. 4 of the Minimum Standards for industry. 


F. Physiotherapy Department: 


HE matter of coordination in the activities of 

medicine, so that a case may be handled within 
a small group, also applies equally to the depart- 
ment of physiotherapy. Conducted within the 
Medical Department itself, extensive reports, let- 
ter writing, transferring cases, etc., are all avoided. 
We attempted to make observations relative to the 
advantages of the various forms of treatment. Our 
brief conclusions were as follows: 

1. Massage is indicated in by far the greatest 
number of cases. 

2. An essential adjunct to massage, is carefully 
supervised exercises. 

3. To facilitate the giving of massage, heat in the 
nature of baking may be given. 

4. Heat alone was not deemed indicated except 
in a small number of selected cases. 

5. Diathermy has definite indications. We use 
it specifically in all cases of subdeltoid bursitis and 
similar lesions. 

6. Electrical stimulations were reserved almost 
solely to neurological conditions. 

7. Whirlpool baths were added to our equipment 
about a year ago. We found these highly desirable 
in acute sprains and in conditions where massage 
could not be given. 
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8. We found that a single full time licensed 
physiotherapist was able to render most of the 
treatments. At times it was necessary for him to 
be assisted by one male and one female physio- 
therapist, each employed on part time periods. No 
one person in a conveniently equipped Department 
could be expected to give more than four or five 
treatments per hour, 

Note: This study is based on 5,000 consecutive 
treatments. 


G. X-Ray Department: 


N X-RAY located within the Medical Depart- 
ment for routine minor work, saves a great 
deal of time and materially reduces the cost per 
case. Those treating the case may immediately 
study the films and render more accurate reports. 
Wherever the lesion is a complicated one, we refer 
the films, together with the complete case report, 
to an expert Roentgenologist. We employed one 
full time x-ray technician. The interpretation of 
the films was dictated by the Medical Director. 
In a series of 20,919 cases, there was a monthly 
average of 190 patients requiring 250 x-ray ex- 
posures. The value of negative x-rays in contro- 
versial cases should not be overlooked. It has been 
our policy never to try to economize in the matters 
of x-rays. I found the best way to keep track of 
the work of the entire organization, was to spend 
one afternoon twice a week reviewing all films. 
In this way, very few serious conditions escaped 
my notice. 


Personnel 


EFORE beginning a discussion of the person- 

nel, we are confronted with that old contro- 
versy regarding part and full time systems. Dr. 
Eugene F. DuBois, Physician-in-Chief of the New 
York Hospital ° experimented with both systems. 
He concluded that the work seemed of the same 
quality. He writes: “Under the part time sys- 
tem, a doctor has somewhat more freedom. The 
time spent in work of an executive nature serious- 
ly limits opportunities for reading and a careful 
study of patients, and there is real danger that the 
modern full time head of an active Department 
will not be able to keep up professionally with his 
part time associates.” 

It has been our custom to allot to the younger 
men in the Department, certain scientific prop- 
lems. They were required to accumulate statistics 
and write articles. This not only stimulates in- 
terest, but also places the work of the Department 
on amore scientific plane. Personally, I favor the 
part time system: 

1. It permits the training of a larger number of 
physicians. 

2. It permits physicians to retain their hospitai 
appointments and keeps them abreast with the 
latest developments. 

3. It adds to their qualifications in the matter of 
giving testimony. 

4. Viewed from the angle of the patients, not in- 
frequently, they resent being treated by what they 
term “company doctors”. Their attitude is often 
materially altered once they know their physician 
has a private practice and hospital connections. 

Some of the reasons given by companies who 
insist on the full time system are: 

1. Their physicians are not influenced by outside 
interests. 
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2. They are always available. 

3. They are, perhaps, more regular in attend. 
ance. 

4. The matter of prompt attendance is of prim. 
ary importance in building up any medical service 


Necessary Qualifications 


PINIONS vary. Dr. Ford, among others, takes 
into consideration internship and experience 
in private practice. Most writers consider tha 
personality and ability to inspire confidence and a 
knowledge of health benefits may be required. Dr. 
McCord states: “the industrial physician is the 
keynote in any health program.’” Certain qualify- 
ing lists include: (a) an understanding of indus- 
trial laws, (b) a knowledge of poisonings, (c) other 
highly specialized forms of training. In the selec- 
tion of plant surgeons, or “panel men,” availability 
is of primary importance. Physicians having a 
large general practice or specialists with numerous 
hospital appointments are often not available when 
the injured person arrives. They are prone to 
delay rendering reports, and often unfamiliar with 
what is called the “claims angle” in the handling 
of a case. 

1. PRE-EMPLOYMENT HEALTH EXAMINATIONS: The 
New England Conference of Industrial Physicians 
outline a brief chart which they claim can or- 
dinarily be made in five minutes.’ The Conference 
Board of Physicians in Industry offer a more com- 
plete examination, which they believe can be done 
in 10 minutes. Our experience has been that 
such examinations require at least 20 minutes. The 
accompanying chart shows the personnel and space 
required to handle 7,000 examinations annually 
(See page 287). 

2. SICKNESS AND HEALTH DEPARTMENT: As indi- 
cated on the chart, two physicians on part time 
duty should be able to conduct this department. 
Perhaps they should have hospital appointments 
on the medical, rather than on the surgical staff. 
In addition to routine equipment, special appli- 
ances for treating nose and throat conditions 
should be included. (Note: Forms for making 
pre-employment records are supplied by the 
Medico Stationery Service, New York, N.Y.). 

3. COMPENSATION DEPARTMENT: In production 
plants, transportation companies, construction 
work, etc., the compensation division would be by 
far the largest Medical Department. In my 
opinion, the Director of this Department should be 
a surgeon, preferably the same person conducting 
the hospital department. He should have as- 
sociated with him at least two surgeons on a part 
time basis. 

The Interborough Rapid Transit found two half 
time men working in their dispensary aided by an 
industrial nurse and secretary, cared for approxi- 
mately 15,000 employees. They treated over 4000 
patients annually. At the Employers Liability 
Assurance Corp., with a similar staff, we cared for 
approximately 7,000 patients annually, with an 
average of 2% visits per case. Many reports were 
lengthy, the patients being referred for extensive 
examinations rather than first aid. 

The number of expected injuries for any given 
industry, may be obtained from the National 
Safety Council. The American College of Sur- 
geons has shown that smaller industries employing 
less than 500 have twice as many lost time cases in 
comparison with larger companies.’° 
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Most cases are ambulatory. Out of 20,919 cases, 
7% involved the hand and 22% the upper ex- 
emities; 3% of the cases were back injuries (a 
ries of 200 consecutive cases having been re- 
orted in 1934) ."! 

The Interborough Rapid Transit reports the 
‘ollowing types of lesions: 





vacerations ....... > Fa 
‘ontusions ............ sia 551 Back injuries laa aces 
od  D—"—EREEE lll Ee 
FI ciiaidiasnatielisitics 168 Fractures .......... a 
 sesiiisitiineninncniniens 159 Doubtful injuries .......... 396 





In our department with a slightly different clas- 
sification, we had a strikingly similar variety of 
lesions. 

The required space in the Personnel is shown 
in the diagram on page 287. The desirability 
of having x-ray, laboratory and physiotherapy in 
adjourning rooms cannot be over estimated. In 
fact, the entire Medical Department would func- 
tion more efficiently if the pre-employment and 
sickness and health departments were all located 
in the same building. 

EQUIPMENT: We used the standard hospital dis- 
pensary set-up, including basswood splints, plaster 
of Paris, cast cutter, Thomas leg splints, canes and 
crutches. Fortunately, we had a drug store in the 
building to fit belts and trusses in hernia cases 
refusing operation or awaiting investigation. In 
foot injuries with old dilapidated shoes, we sup- 
plied new ones similar to those worn by the police 
department. Many companies frown on such an 
expenditure. 


Consulting Staff 


OPHTHALMOLOGY: Considered in the order 

« of the frequency, the services of an ophthal- 
mologist, in our experience, were by far the most 
important. Eye injuries were given preference 
over all other conditions. We made it a rule that 
all eye cases were to be referred at once to a 
specialist in this field. An immediate consulation 
was arranged for by phone. Trivial cases might be 
cared for in the Medical Department itself, but 
Agee I did not care to assume this respons- 
ibility. 

B. NEUROLOGY AND PSYCHIATRY: Our second 
great need was for neurological consultation in 
cases suffering from head injuries. Prolonged de- 
tailed discussions were required between all those 
handling such cases (including the non-medical 
claim adjusters). To facilitate matters, we set 
apart a room adjoining the Medical Department 
‘or the use of the consulting neurologist one after- 
noon a week. Repeated examinations were fre- 
juently necessary. (NoTE: The only special equip- 
ment necessary for the neurologist was the electri- 
cal appliance for testing peripheral nerve re- 
iction). 

C. Dermatotocy: Skin lesions were found fre- 
‘uently, especially when we handled 5,000 men for 
ne Emergency Work Bureau, and poison ivy cases 
‘ere numerous. Old leg ulcers (often associated 

‘ith varicosities) were troublesome. Food hand- 
crs, dish washers and those working in various 
lutions often presented obstinate conditions. 

In the Whelan Drug Co. and the United Cigar 

0., aS a prophylactic for preventing hand infec- 
ons, the employees at the expense of the com- 

iny, were given a manicure twice a month. This, 
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Dr. Ringwald found, materially reduced the 
amount of finger infections, as well as added to the 
appearance of the employees’ hands.'* Sensitivity 
tests for drugs, foods, etc., were all conducted by 
the consulting dermatologist.'* 

The relative number of consultations required 
by the various other specialists will be found in- 
dicated upon the organization chart. Of the medi- 
cal conditions, cardiac complications were most 
frequent. Those referred to the nose and throat 
consultants presented deformities or complained 
of respiratory difficulties due to septum changes, 
etc. In our own experience, the most common 
urinary complications involved the question of 
aggravation of pre-existing tubercular lesions. 
Routine cystoscopic examinations are, of course, 
limited to those working in analine dyes." 

SANITATION SUPERVISION: To refer again to the 
minimum standards of the American College of 
Surgeons, we have complied with their require- 
ments in the above description. The last portion 
of requirement No. 5 may eause considerable dis- 
cussion, i.e., “that the plant surgeon shall have 
general supervision over the sanitation of the 
plant.” I had several discussions with Dr. M. N. 
Newquist in this regard. Should plant surgeons be 
required to make routine investigations? Most 
physicians are not particularly qualified in sanitary 
matters. Any extensive criticism and alteration 
might be resented by the company. It is my im- 
pression the College is inclined to be somewhat 
lenient in respect of this portion of requirement 
No. 5, and that a Grade A rating will be given if 
honest effort is made in the field of sanitation. 


The Medical Director 


ITTLE has been written regarding the duties of 
the Medical Director, nor do there appear to be 
any specific qualifications for filling this position. 
Until such time as the larger universities establish 
a Chair of Industrial Medicine with a prolonged 
course of training, little can be accomplished, in 
my opinion, toward setting up qualifications for a 
medical directorship. 

Some of the duties of a Medical Director are: 

I. To coordinate the activities of the various sub- 
divisions: 

1. To arrange for consultations; 

2. To inquire into complaints; 

3. To conduct monthly staff conferences 

II. To hold consultations in cases involving his 
particular specialty: 

1. To answer inquiries from surgeons in distant 
cities and determine the advisability of surgical 
procedures (the most common request in our ex- 
perience, being in regard to spinal fusions). 

III. To serve as an information bureau for all of 
the non-medical divisions. 

IV. To treat patients requiring hospitalization 
(in the event that the director of the Medical De- 
partment is, as has been suggested, the director of 
the hospital division). 

V. To render final decisions in matters of 
schedule losses, permanent and partial disabilities 
and questions of causal relation. 


Suggestions for a Small Medical Department 


LL THE foregoing discussion applies largely to 
the development of an extensive department, 
caring for a large number of employees. In a 
smaller industry, we suggest that a Medical De- 
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partment be developed within the plant itself, 
with a registered nurse on duty throughout the 
working hours, and that a physician be in attend- 
ance at least one hour daily, or, should there be a 
number of cases, one hour in the morning and one 
hour in the afternoon may be required. If this 
plan is not used, a physician’s office in close proxi- 
mity to the plant or organization to be cared for, 
may be developed into a Medical Department by 
allotting certain hours when the office may be 
used solely for the work of the organization. A 
separate system of files should be used, so as to 
keep the industrial department entirely separate 
and distinct from the physician’s own private prac- 
tice. 

In a small community, a physician having an 
office at the plant or using his own office may, 
among his colleagues, develop a small consulting 
staff, and in fact, carry out in a small way, prac- 
tically all the suggestions offered in the develop- 
ing of a large Medical Department. By so doing, 
he will develop, in my opinion, the cooperation of 
his colleagues within his community, and his in- 
dustrial activities will be looked upon more favor- 
ably by the profession and the character of the 
work undoubtedly be elevated. 

The maintenance cost of a small hospital of five 
or 10 beds will probably almost equal that of main- 
taining 25 or more beds. It is, therefore, suggested 
that a room within a hospital containing the re- 
quired number of beds, be set apart for the par- 
ticular organization, rather than the establish- 
ment of a small privately operating hospital de- 
voted solely to the industrial work of the company 
to be cared for. 


Conclusions 


HE Mepicat DEPARTMENT should be a distinct 
and separate unit, represented at departmental 
meetings. 

2. The Medical Director should be solely respon- 
sible to one major official and have compiete con- 
trol over all medical matters. 

3. Pre-employment and periodic health ex- 
aminations are strongly advocated and should be 
done by a separate division within the Medicai 
Department. The care of minor illnesses and 
medical conditions should also be handled by a 
separate division of the Medical Department. 
Wherever possible, patients should be referred to 
their own family physicians. 

4. Companies having the majority of their work 
in the compensation department should have, as 
their Director, a surgeon capable of caring for 
their hospital patients. 

The smaller the number of persons connected 
with an individual case, the easier the entire mat- 
ter can be handled. 

5. Liability examinations should be conducted 
by a separate subdivision of the Medical Depart- 
ment. 

6. The desirability of having x-ray and physio- 
therapy departments in rooms adjoining the com- 
pensation department cannot be over-emphasized. 
A single group should be able to care for an in- 
jured man from the time of his injury until he is 
able to resume work. 

7. We are inclined to favor the employment of 
part time physicians. 

8. A consulting staff in all of the special branches 
of the medical profession is most essential. 
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Treatment of Colles’ Fracture 


By Frank G. Murpny, M.D., F.A.C.S., 
Chicago, Illinois 


HE subject of Colles’ fracture, about which 
so many papers have been written, is age 
old.* Different theories expounding the 
cause of deformity, pathologic anatomy, progno- 
sis and finally the numerous proper procedures in 
treatment have been emphasized from time to 
time. That progress has been made and is con- 
tinually being made regarding the different 
phases of this very frequent and aggravatingly 
difficult injury ever since Abraham Colles first 
described it in 1814 is demonstrated by a perusal 
of the literature. The more recent the article, 
the more lucid and definite are the opinions ex- 
pressed. 

Reports from different clinics and fracture com- 
mittees regarding the incidence of disability are 
rather optimistic. They show that good results 
are obtained in from 90 to 95%, moderately good 
results in from 5 to 10%, and bad or poor results 
in only 1 to 3% of cases. These glowing reports 
are not the result of insincerity or errors in judg- 
ment, but are based on the function percentage 
rather than on the anatomical restoration of the 
parts involved. Many of us have treated patients 
for conditions other than at the wrist joint and 
have noted the telltale deformity at the wrist, 
usually ignored by the patient, of a former Colles’ 
fracture. The average patient states that the 
wrist gave trouble for quite a long time after the 
injury but that eventually he became accustomed 
to it and fairly good use gradually returned. 
Casually observed, function here is very good, but 
accurately estimated, the deformity is of consid- 
erable degree. Normal flexion, which is 90° at 
the radiocarpal joint, is reduced by this deformity 
to from 20 to 45°. 

The Colles’ fracture was first described by 
Pouteau in 1783. In 1814 it was very carefully 
described in detail by Abraham Colles, but it was 
not until 1847, when Robert. W. Smith accurately 
described it, that this fracture became known as 
Colles’ fracture. Since that time numerous 
descriptions have been written ascribing the de- 
formity to line of fracture, comminution, partial! 
dislocation, muscle pull, inaccuracy of reduction, 





* From the Department of Orthopedic Surgery, University of Illinois Colleg« 
of Medicine; read before the Annual Meetin of the Baltimore & Ohio Assoc:- 
ation of Railway Surgeons held in Chicago, Tone 6, 7, and 8, 1935. 
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otation of lower fragment around the ulna, in- 
luration of tissues and to many other reasons. 

The early deformity may be due to any one or 
‘o several of the above causes. The lower frag- 
ment, even though it be anatomically reduced as 
seen by postoperative x-ray, has a tendency to tilt 
backward in a considerable number of cases. It 
's this type of case which I wish to describe. The 
initial injury causes a traumatic impaction of the 
fragments at the line of fracture. The posterior 
cortical plate of the lower end of the radius is 
crushed considerably more than the anterior cor- 
tical plate is. In other words, most of the so- 
called comminution takes place on the posterior 
portion of the broken radius. When this frac- 
ture is disimpacted and the fragments aligned 
into proper position, the anterior cortical plate of 
the radius fits properly. The fragments at their 
posterior approximation must be separated slight- 
ly in order to hold the lower fragment into posi- 
tion so that the articular surface of the radius is 
at least at right angles to the long axis of the 
bone. If this position of the fragments is not 
maintained until callus formation occurs, the 
lower fragment is very apt to tilt backward and 
result in limitation of palmar flexion. Thomas 
King, of Melbourne, maintains accurate position 
of comminuted fragments by means of skeletal 
traction. A. J. Howe in 1879 maintained position 
by using anterior and posterior splints. Sir Robert 
Jones and the students of his school maintained 
proper alignment by anterior and posterior twist- 
ed malleable iron gutter splints. 

Taking for granted that this type of fracture 
has been properly reduced under local or general 
anesthesia with the aid of the fluoroscopic screen, 
further treatment consists in accurately holding 
the fragments in position by a trained assistant 
until immobilization is applied. This is best ac- 
complished by exerting moderate traction, re- 
membering that the anterior surface of the ra- 
dius is a gentle curve while the posterior surface 
is straight. To eliminate subsequent pain and to 
allow free movement of the fingers and the 
thumb, immobilization must be carried out to in- 
clude effectively the radiocarpal and carpometo- 
corpal joints. The rotatory movement at the ra- 
dio-ulnar joint must also be controlled. No splint, 
no matter how accurately applied, that does not 
extend to and include the elbow will prevent 
rotation. Rotation movements are painful. This 
immobolization of the fragments in proper align- 
ment can be effectively carried out by the sugar- 
tong splint first described by Simpson. This is a 
plaster of paris molded splint which extends from 
the metacarpophalangeal joint upward over the 
back of the hand, the wrist, the forearm and is 
carried around the elbow and downward over the 
anterior surface of the forearm, wrist and hand 
to the metacarpophalangeal joint anteriorly. It 
‘S trimmed so that its edges will not meet later- 
ally and is bound to the unpadded forearm and 
iand with a gauze bandage. Traction is main- 
‘alned during this time by the assistant, and while 
‘he plaster splint is setting, it is properly molded 
nto the reduced fractured area. When it sets, 
‘ree movement of the fingers is allowed but all 

ther movements, including rotation, are pre- 
ented. There is also free flexion of the elbow joint 
‘nd a moderate amount of extension. 

G. E. Haggart has stated that this is the treat- 
nent of choice in comminuted Colles’ fractures 
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in elderly patients, but this crushing comminu- 
tion of the posterior cortical plate occurs in a 
considerable proportion of patients of any adult 
age. Therefore, the fragments should be firmly 
held by well molded anterior and posterior 
splints. The position of the hand and the wrist, 
which are held in alignment with the arm neither 
in flexion nor extension and midway between 
pronation and supination, eliminates the promi- 
nence of the lower end of the ulna. In pronation 
of the wrist this prominent budge is the head of 
the ulna. In supination of the wrist this is caused 
by the styloid process. Any undue _ pressure 
caused by swelling can be very easily relieved 
by slightly loosening the gauze bandage and al- 
lowing the sugar-tong to spread slightly.. When 
the swelling subsides the cast can again be tight- 
ened. 

Following the teachings of Lorenz Bohler, con- 
stant frequent movement of the fingers is insisted 
upon, thus accomplishing the stimulation of func- 
tion. Bone atrophy does not take place if this 
is carried out, and x-rays at various times during 
the treatment will not show rarefaction due to 
disuse. Immobilization is maintained until good 
strength and union occur; this varies from five 
to seven or eight weeks. Frequent inspection of 
the cast and arm is necessary. In the early stages 
swelling and pressure should be looked for. After 
the first week and through the later stages, when 
atrophy of the soft tissues occurs, there may be 
some shrinkage so that the cast may not fit prop- 
erly. This may allow the lower fragment to tilt 
posteriorly, resulting in a deformity if it is not 
properly anticipated and forestalled by padding. 

Harry Platt has emphasized the fact that immo- 
bilization of the wrist and constant use of the 
fingers in the average case of Colles’ fracture re- 
duces the period of disability very much more 
than does early mobilization and the use of num- 
erous fancy physiotherapeutic methods. Many of 
these patients can carry on their usual occupa- 
tions while wearing this splint. 


Neglected Cases 


HESE include not only cases that have not 
been treated at all but cases that have had 


inadequate reduction of the posterior fragment 


and inadequate immobilization, which allowed the 
lower fragment to tilt backward when the splint 
became loose. In a great majority of cases the 
symptoms which may be marked at first usually 
become mild and are not severe enough to neces- 
sitate correction by surgical measures. The dis- 
ability is usually not marked. In a certain num- 
ber of cases, however, there is considerable de- 
formity, marked limitation of wrist flexion, atro- 
phy and marked disability. The amount of pain 
and disability varies, depending on the proximity 
of the sharp fragment on the anterior aspect to 
the median nerve and to the flexor profundus 
digitorum tendons. 

In a recent case with insufficient calcified callus, 
correction of the deformity may be carried out 
by the method of Sir Robert Jones, which consists 
of manipulation and breaking up of soft union by 
a not too vigorous use of the Thomas wrench. 
Subsequent treatment is similar to that used in 
acute cases. If the old cases of malunion will not 
be broken, an indiscreet use of the Thomas 
wrench or other rough manipulation may cause a 
new fracture above the old site, on the shaft of 
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the radius. In this type of case it is better to do 
an open osteotomy through a lateral approach, as 
described by H. A, Lathrop. The radial nerve 
and extensors of the wrist are retracted poster- 
iorly and the extensors of the thumb retracted 
anteriorly. The periosteum is elevated, the mal- 
union exposed, and the site of osteotomy deter- 
mined. A curved type of osteotomy is preferred 
and is done with a sharp curved chisel, the con- 
vexity extending downward toward the wrist 
joint. When the bone at the fractured site has 
been completely and carefully cut through from 
side to side, the lower fragment may be easily 
slid around the lower cut surface of the upper 
fragment with a maximum of bony surface ap- 
proximation, like a tire on a wheel, until proper 
degree of alignment is attained. Immobilization 
is now carried out similar to that in a fresh case. 
The period of immobilization before solid union 
takes place may have to be prolonged to eight 
or to 10 weeks. R. Watson Jones states that by 
means of an osteotomy, deformities of 10 and 20 
years duration can be corrected with complete 
success. 


Conclusions 


OSTERIOR tilting of the lower fragment in 
Colles’ fracture frequently occurs even after 
efficient reduction. 

2. This deformity can be prevented by proper 
application of anterior and posterior molded 
splints. 

3. Frequent inspection of the fracture position 
is advised, even though it has been properly set. 

4. Painful malunited fractures can be cor- 
rected by a curved osteotomy of the Codivilla 
type. 

). Prognosis after correction is good. 


Case Reports 


ASE 1: J. G., male, age 59, pipe-fitter’s help- 
er. 

ComPLAINT: Painful swollen left wrist with in- 
ability to close fist without pain; marked limita- 
tion of wrist flexion, and weakness. 

EXAMINATION: Deformity due to posterior dis- 
placement of lower radial fragment. X-rays 
showed the malunion with a sharp angle anter- 
iorly, resulting in severe misalignment. 

History: Fractured by falling four and a half 
months previously. This was set and x-rays were 
taken; fracture reset the following day; in bed 
nine days. Plaster paris cast removed on eleventh 
day. Physiotherapy was administered for sev- 
eral months. 

TREATMENT: Open curved osteotomy through 
lateral incision; proper alignment obtained. Im- 
mobilization maintained for four weeks. Good 
union at that time. Massage started. Pain dis- 
appeared from time of operation and function 
rapidly returned. Patient returned to duty as a 
pipe-fitter’s helper two months and 17 days after 
operation. 

CASE 2: Miss E. P., aged 50, stenographer. 

ComPLAINT: Painful, swollen, weak left wrist; 
marked disability; limitation of flexion of wrist. 

EXAMINATION: Malunited Colles’ fracture with 
typical swollen posterior tilting appearance. X- 
rays showed considerable posterior impaction and 
a fractured ulnar styloid. 

History: The injury occurred three and a half 
weeks previously from a fall. Fracture was not 
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diagnosed and she was treated with massage and 
heat, without improvement. 

TREATMENT: Under general anesthesia the mal- 
union was broken with a Thomas wrench. Frag- 
ments were properly aligned and plaster anter- 
ior and posterior splint aplied. Immobilization 
continued over a period of seven weeks. Patient 
returned to duty nine weeks from date of opera- 
tion. This woman had considerable hypertrophic 
arthritis which delayed complete return of full 
functional movement in the hand and fingers for 
several months. 

CASE 3: Mrs. E. W., aged 28, housewife. 

ComMPLAINT: Deformed, swollen right wrist with 
marked limitation of flexion and ulnar deviation; 
little pain. 

History: Hand injured in a fall seven weeks 
previously. No doctor consulted, but a “bone 
setter” was visited who treated it for a sprain. 

EXAMINATION: Typical malunited Colles’ frac- 
ture with posterior tilting of lower fragment. 
X-rays confirmed the diagnosis. 

TREATMENT: Under general anesthesia the mal- 
union was broken by means of the Thomas 
wrench. The fragments were properly aligned 
and maintained with a complete cast. To hold 
the fragments in position full flexion was necessi- 
tated for 11 days, then gradual extension and fi- 
nally removal of the cast at the end of eight 
weeks. Rotation movement was limited but re- 
turned completely at the end of four months. 

CASE 4: Mr. W. M., aged 48, a policeman. 

CoMPLAINT: Painful swollen wrist with marked- 
ly limited palmar flexion. 

History: Injured his wrist cranking a car a 
few days previously. 

EXAMINATION: Had a Colles’ fracture with silver 
fork deformity but peculiarly free from pain; no 
movement at point of fracture. X-ray: Tilting 
backward of the lower fragment with separation 
of the anterior cortical plate and impaction of the 
posterior plate. 

TREATMENT: Under general anesthesia this was 
reduced by manipulation, properly aligned and 
immobilized for six weeks in a sugar-tong cast. 
Subsequent details were trivial and full func- 
tion returned in about eight weeks time. 

CASE 5: E. D., a girl aged 10 years. 

CompPLAINT: Deformed left wrist with some 
pain and inability to flex the hand. 

History: This patient fell on her hand 13 days 
previously and had not consulted a physician dur- 
ing this time. 

EXAMINATION: A rather extreme Colles’ de- 
formity with displacement of the lower fragment 
posteriorly. X-rays showed a separation through 
the lower radial epiphysis with marked displace- 
ment and overriding. Apparently good strong 
malunion was present. 

TREATMENT: With a Thomas wrench the mal- 
union was broken. Much difficulty was encoun- 
tered because the union was very strong. The 
fragments were then properly reduced and 
aligned. Immobilized with a lateral and poster- 
ior splint in flexion. Good union was prompt and 
the cast removed at the end of three weeks. This 
patient is now aged 21 and shows no effect of the 
epiphyseal injury at this time. 


CASE 6: E. S., child, aged 9 years. 
ComPLAINT: Deformed right wrist with little or 
no pain. 


History: This little patient fell on her hand 10 
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eeks previously; the injured member was pain- 
11 and tender for a few weeks but she had no 
iedical attention. 

EXAMINATION: Colles’ silver fork deformity of 
1e right wrist; rather sharp angulation. X-ray 
nows Colles’ malunion above the epiphyseal line 
nrough the radius only, at about a 30° angle. 

TREATMENT: A lateral incision was made over 
the fracture site. Curved osteotomy done with 
onvexity downward. Lower fragment slid around 
he cut surface until proper alignment was ob- 
tained. Immobilization in a cast for four weeks. 
Subsequent x-rays show good position, alignment 
ind union. Examination four months later 
showed splendid function but a very slight ra- 
dial deviation. 
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The Industrial Nurse and 
Her Job 


By JOANNA M. JOHNSON, R.N., 
Senior Nurse, 
Industrial Nursing Service, 
Employers Mutuals, Wausau, Wisconsin 


NDUSTRIAL nursing service divides itself 
rather distinctly into services and relation- 
ships within and without the plant.* 

SERVICES WITHIN THE PLANT: 

1. First aid and subsequent care under the di- 
rection of a physician. 

2. Assistance to physician in physical examina- 
tions. 

3. Advice and asssitance to employees in secur- 
ing the correction of physical defects and social 
maladjustments. 

4. -Health education of the individual and groups 
of employees. 

9. The keeping of adequate records. 

6. Integration of service with the industrial re- 

itions program by: 

(a) Assisting the safety department in the in- 

rpretation of its program to the worker. 

(b) Keeping adequate records on all compen- 

ition cases. 

(c) Giving consultation service to the manager 

' the lunch room. 

(d) Interpreting the plant sanitation program 

) the employee. 

(e) Assisting in developing recreation facilities. 

(f) Providing the various departments with 

' This is the third and last of a series of articles by Miss Johnson. The list 


‘Services Within the Plant’? and “Services Without the Plant’”’ is from a 
nmary first published in Pub. Health Nursing, July, 1931. 
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such data obtainable from the nursing records as 
may be helpful in the administration of their re- 
spective services. 

(g) Observing conditions in the plant related 
to health and assisting whenever possible in im- 
proving them. 

SERVICES WITHOUT THE PLANT: 

The extent of the services outside of the plant 
will necessarily vary according to local resources. 

1. Health and social service for the employee 
and his family in the home should be provided as 
far as possible through cooperation with the fam- 
ily physician and the utilization of community 
health and social agencies, particularly the local 
public health nursing organizations. 

2. The industrial nurse may find it necessary to 
offer some of these home services if they cannot 
otherwise be provided. However, the amount of 
time spent in actual nursing procedures in the 
home should be curtailed sufficiently, so that pure- 
ly educational work may not be unduly limited. 
Usually a suitable person already in the home 
may be taught to give nursing care. 

3. Follow-up visits may be made to mutual 
benefit association cases. 

4. Cooperation should be given to the health 
department in the control of communicable dis- 
ease by extending the program for the commun- 
ity to the worker in the plant. 

5. Cooperation is important with community 
health agencies concerned with a specific health 
program, such as tuberculosis, cancer, heart dis- 
ease, social and mental hygiene, in so far as the 
medical director and management are willing to 
extend this service to the employees. 


HE well qualified industrial nurse can and does 

produce definite financial returns. If you, as an 
employer, reduced your accident frequency by 
50°7, cut down your number of days lost by 87%, 
and your medical aid cases by 54°, would you 
not consider that to be an achievement paying 
you real dividends? Would you not consider the 
nurse who helped to establish that record worthy 
of her hire? This is exactly what one small plant 
of 400 employees has done, and it is just what a 
number of others are doing and more will do when 
they awaken to the possibilities which are theirs 
in the employment of a personnel which is adapt- 
ed to this type of service to industry. The nurse 
who was instrumental in accomplishing the fore- 
going has the qualifications which make for the 
successful industrial nurse. We know also that 
she has the full opportunity for the free expres- 
sion of these qualifications. 

Let us briefly consider the ways and means used 
by such a nurse to accomplish these splendid re- 
sults. She first learns to know the worker’s atti- 
tude toward his job and his fellow men in the 
company in which he is employed. She appeals 
to his sense of fairness in helping to make this 
particular job safe for himself as well as his fel- 
low men. She appeals to his sense of pride in 
physical fitness by assisting the management in 
securing the services of a qualified industrial phy- 
sician, thereby familiarizing the employee with 
his physical defects and aiding in placing him on 
a job for which he is physically fitted. With her 
sales ability, she sells every employee who re- 
ports for first aid the value of keeping himself in 
condition, thereby increasing his earnings by cut- 
ting down that “bugbear,” loss of wages through 
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lost time. Through her tact and sympathy she 
learns of his family problems, the worries which 
so frequently cause accidents through mental dis- 
turbances. She follows through on the physical 
examination program by the development of a 
record system wherein all defects are listed and 
checked, and these called to the attention of the 
employee at frequent and regular intervals. 

In this follow up of physical examinations, the 
employee chooses his own physician—which gives 
him the confidence so important in effecting a 
cure. The nurse informs the physician of the pa- 
tient’s financial standing as it pertains to the wage 
scale, and frequently she assists the employee in 
arranging his budget so that the physician may 
be paid in accordance with his earnings. The 
physician is assured of his remuneration and is 
anxious to serve, knowing that he is receiving full 
cooperation from the employee through the edu- 
cational work which the nurse is doing to pro- 
mote the physical well being of the patient. To 
illustrate this, I would like to quote an incident 
which I observed in going through a filler depart- 
ment of a box factory. I noticed a young woman 
working feverishly at her machine, and turning 
out almost twice as much work as the operator 
next to her. I asked the foreman who was tak- 
ing me through the department about this, and he 
said: “Yes, this girl is our very best producer. 
I’d sure hate to lose her.” Since this company 
has physical examinations of all of their em- 
ployees, I later checked the report and noted the 
high pulse rate, and the comments by the exam- 
ining physician as to a thyroid condition which 
required attention. On questioning this young 
woman, I found that she felt she could not afford 
this medical attention, but through the coopera- 
tion of the management, medical attention was 
provided, and after some rest away from her work 
and with proper treatment she was able to return 
to her job in such an improved condition that she 
was no longer a hazard to herself and to those 
with whom she worked. Had a nurse been em- 
ployed in this plant, this girl would not have re- 
mained at this machine after the nurse had learn- 
ed of her true condition. She would have been 
transferred to a light job not requiring mechani- 
cal operation, or would immediately have been 
taken off work and urged to follow the physician’s 
directions in regard to treatment. 

The nurse plays a most important part in the 
program of accident prevention. Her field in this 
work is unlimited. From her past experience in 
hospital work, she has seen the suffering and the 
waste caused by accidents. She has seen the re- 
sults of carelessness and the effects of accidents 
upon the workers, the home, and the community. 
If the case be one of partial or total disability, the 
amount of compensation received is not adequate 
to maintain living requirements indefinitely, and 
ultimately the community must pay. This is par- 
ticularly true of tuberculosis, where the treatment 
is of necessity prolonged. From her vast field of 
experiences she applies that knowledge which 
makes her a strong advocate for accident preven- 
tion. 

The nurse, acting as a member of the commit- 
tee for the prevention of accidents, serves as sec- 
retary to this committee since she is familiar with 
the history of each and every case, as well as with 
the many minor injuries which deserve close in- 
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vestigating. It is not likely that these cases woul 
have come to the attention of anyone else in th: 
plant. They would not even have been reportex 
had a nurse not been present, for, where no nurs. 
ing department exists, many of the injuries oc 
curring pass by unnoticed—since workers hesi- 
tate to go to persons who are not qualified for pro- 
per handling of injuries. Where a well set up 
medical department is organized, there is littk 
or no trouble in having injuries reported. 
Workers report violations of safety and health 
rules to the nurse. They know she is not violat- 
ing their confidence, and that she will see that in 
some manner the offender is made to realize his 
mistake, and that the situation will be corrected 
through the proper channels: Every worker is 








Courtesy of Outboard Motor Corporation, Milwaukee. 


First Aid Calls Present Excellent Opportunity for 
Teaching 


thus encouraged to be a safety and health booster 
and is complimented upon his contribution toward 
the program. 

I have been informed by many employers that 
the workers refuse to use safeguards provided for 
them, and I have found many nurses who so thor- 
oughly sold the employees on the use of these pro- 
tective measures that I am not in sympathy with 
the management when they say that the workers 
are not interested in their own protection. I be- 
lieve this must be sold properly and intelligently, 
and that it cannot be forced through discipline 
alone. There needs to be some human understand- 
ing of the common problems. The hard-boiled 
attitude assumed by many workers in careless dis- 
regard of their lives is a pose used in self-de- 
fense, possibly through a feeling of inferiority, 
and it can be broken down only by proper and 
tactful teaching. 

Advertising health and accident prevention 
through the use of bulletin boards is an added 
feature by which this nurse places the message o! 
good health and the preservation of life, limb, and 
usefulness, before the employees. Attractive bul- 
letins, neatly placed on clean and well kept bul- 
letin boards, appeal to the average workman far 
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ore than we realize. The variety of sources of 

ipply is limitless, as every accident presents a 
ifferent story. 

Letters to foremen are used to bring to their at- 
ention subjects which require repeated attention. 
‘hese are simple and have a personal appeal. Here 
; a good illustration: 

“At 8:30 this a.m. John Jones was instructed to 
neasure materials for construction of a guard for 
verhead drive belt and pulley. Failing to shut 
off the motor as instructed, he endeavored to take 
‘he necessary measurements. While on the step- 
ladder, using a steel rod for measuring the neces- 
sary width for the guard, the rod became entan- 
sled in the revolving pulley and was driven into 
his forehead. 

“John was operated upon at 1:00 p.m. today. 
He died at 1:15 p.m. 

“Up to June 1, our plant had operated 40 days 
without a lost time accident. Today we lost one 

of our old and faithful employees who would still 
be with us had he observed the rules which our 
plant management and you, as foreman, had set 
up for the protection of the workmen. We are 
posting the history of this accident throughout the 
plant so as to bring home to every one here em- 
ployed, not only the constant need for, but also 
the value of the kind of cooperation on the part 
of all and each of them, which they, for their own 
protection, ought to give us.” 

As a frequent plant visitor, the nurse observes 
housekeeping, which includes toilet facilities 
(concerning the ventilation of which much may 
be written), and lighting. 

She pays particular attention to the manner in 
which the operator regards the protective equip- 
ment provided for his use; guards, respirators, 
goggles, all come under her observing eye. Her 
interest in the conservation of vision makes her 
an enthusiast in the educational efforts put forth 
in the wearing of goggles where eye hazards ex- 
ist. The influence she may exert on this one 
problem is demonstrated by the following inci- 
dent: 

Joe’s job is that of grinding castings, and he has 
been instructed to wear his goggles at all times 
while at work. He pauses for a moment, pushes 
up his goggles to wipe off perspiration, and de- 
cides that this feels much more comfortable, and 
he leaves them off. Then he hesitates, and won- 
ders if he should take the chance. He thinks of 


the many calls he has made to the nurse’s depart- 


ment to receive an order on the doctor to have 
foreign bodies removed, and thinks too of the 
promise he has made to the nurse. He wipes off his 
brow and replaces the goggles properly. A few 
moments later the emery wheel bursts into a doz- 
en pieces, and the goggles are shattered and he is 
ure that he has lost the vision of one of his eyes. 
‘le rushes to the first aid room, not daring to open 
iis one eye. It takes but a few moments for the 
urse to assure him that his eyes are safe, due to 
‘Ss care in wearing the goggles. This man is now 
n ardent advocate of the wearing of goggles, and 
the nurse’s strong supporter. Her influence has 
apressed itself deeply upon this man’s conscious- 
ess. Has her job paid? Cases similar to this are 
aking place daily in industrial plants all over 
e country where alert, well qualified industrial 
irses are at work. 
Heart disease heads the list as a cause of death 
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in the United States. There is a steady increase 
in the mortality rate. Through careful physical ex- 
aminations and through keen interest and follow- 
up of these cases in industry, the majority of car- 
diacs may remain at work. Thus the nurse aids 
the employment department in the selection of 
the job for which the worker is fit, after the ex- 
amining physician has specified as to the extent 
of the patient’s activities. The patient’s outside 
activities are inquired into and advice is given as 
to any necessary limitation of exercise in recrea- 
tion as well as on the job. 

The educational work along lines of conserva- 
tion of life which is manifested in industry, is a 
direct contribution to mankind, as the wealth of 
a community is largely reflected by the health of 
the worker. 

In this series of articles I have endeavored to 
convey the idea to those actively interested in in- 
dustry, that the services of a nurse are invaluable. 
If she be carefully selected as to qualifications, and 
if she be given scope in which to express her abil- 
ity and apply the principles which have so thor- 
oughly been a part of her training, she will be a 
strong factor in the weaving of human kindness 
into industry and its products, and a stronger fac- 
tor in demonstrating — on the cost sheets and 
everywhere else—that such human kindness, ap- 
plied with medical intelligence, pays unexpected- 
ly big dividends. 





Injuries to the Spine 


From a Roentgenological Viewpoint 


By HENRY JANNEY WALTON, M_.D., 
Baltimore, Maryland 


N ORDER properly to treat an injury to the 
spine, a correct diagnosis must first be made.* 
It is often possible to establish a definite 
diagnosis of fracture by clinical means alone, but 
without the use of the Roentgen ray, the type of 
fracture or actual bony changes that have taken 
place in the vertebrae cannot be obtained. Yet the 
Roentgen ray may be valueless, or even harmful 
if used without experience, and an accurate un- 
derstanding, not only of the technic of obtaining 
the best films, but also of the correct method of 
interpretation of the various changes that may 
have occurred. Serious complications and seque- 
lae may follow an improperly treated injury, bas- 
ed on a wrong interpretation of roentgenograms. 
It is also necessary to make a correct diagnosis in 
order to give an estimate as to prognosis, which is 
often of considerable economic importance to both 
patient and employer. 

The first step toward an x-ray diagnosis is the 
making of the roentgenogram. In order to obtain 
good films certain rules of technique must be fol- 
lowed, the more important of which I shall brief- 
ly enumerate: 

1. The preparation of the patient is of consider- 
able importance, especially when the lumbar and 
sacral regions of the spine are to be examined. 
The patient should first be given one or two warm 
water enemas, to cleanse the bowel of gas and 
foreign material which interfere with a clear defi- 
nition of the bony structures. 

2. It is essential that the patient be properly 


* Read before the Annual Meeting of the Baltimore & Ohio Association of 
Railway Surgeons, held in Chicago, June 6, 7 and 8, 1935. 
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placed on the table with due regard to overlap- 
ping of anatomical structures. Remember that it 
is much easier to read true anteroposterior and 
lateral views of the spine than it is to read oblique 
Views. 

3. The patient should be immobilized by means 
of compression bands and flexing of the thighs, in 
order to avoid motion. 

4. Secondary rays which cause a clouding or 
haziness of the film can be partly eliminated by 
the use of the Bucky diaphragm and by the use 
of a small cone centered directly over the injured 
part. Several small films are usually better than 
one large film. The cost of films is only a small 
part of the total cost of roentgenological work, 
and as many views in as many directions as neces- 
sary should be made in order to establish a cor- 
rect diagnosis. The minimum routine x-ray ex- 
amination of every injury to the spine should 
consist of at least one good anteroposterior view 
and one good lateral view of the involved area, 
the latter being often the more important. 

5. To secure the most satisfactory bone detail, 
a tube with a small focal spot must be used. It is 
extremely important to secure the maximum de- 
tail, since a great many injuries to the spine are of 
a trivial nature if recognized early and properly 
treated. However, in injuries to the bodies of the 
vertebrae it is sometimes impossible to see any 
evidence of fracture at the time of injury, even 
on good films, if there is no displacement of bone. 
In fractures of this type many instances have been 
recorded where the patient has returned a week 
or two later with a marked deformity due to im- 
paction of fragments. 

Another type of fracture which is often over- 
looked, is that of the transverse processes of the 
lumbar vertebrae, especially when such fractures 
are the result of indirect violence. Any severe 
force, causing a sudden rotation and lateral flex- 
ion of the spine, may cause a fracture of one or 
more of the lumbar transverse processes. Owing 
to the fact that there is no history of direct trau- 
ma in these injuries, x-ray examinations are 
usually deferred. 

Pain in the back constitutes a very important 
condition in medical practice and it is one for 
which the physician has often been able to do 
very little. Frequently this is due to an unrecog- 
nized injury either because no x-ray examination 
had been made or, one having been made, the 
fracture was not recognized. It is therefore always 
a safe precaution in back injuries to check up with 
subsequent Roentgen examinations whenever the 
patient’s discomfort and disability continues for 
a period longer than would be necessary for a soft 
tissue injury to heal. 

It is probable that many, if not all, of the cases 
of so-called Kummel’s disease belong to this 
group. It more frequently happens than is gener- 
ally suspected that slight trauma can result in a 
compression fracture of the body of a vertebra. 
Always bear in mind when making Roentgen ex- 
aminations of the spine that the injured vertebra 
is usually at a higher level than the point at which 
the patient complains of pain. 

In a study of roentgenograms of the spine, a 
very important factor in the interpretation is the 
age of the individual. 

The appearance of the bodies and articulations 
of the vertebrae varies greatly in childhood, 
young adults and old age. 
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After 40, especially in those who have been ac 
customed to heavy manual labor, age changes of 
ten become very pronounced. These are manifest 
ed by a narrowing of the inter-vertebral spaces 
an irregularity of the joint surfaces, lipping o1 
new bone formation along the margins of the ar 
ticular surfaces, and an increased density and in 
distinctness of the bony trabeculae. Postura! 
changes such as curvatures and deviations fron 
the normal alignment, are also frequently en- 
countered. 

In age changes and chronic hypertrophic arth- 
ritis, the pathological process usually involves 
portions of the entire spine, whereas in tuberculo- 
sis, acute infections and malignancy, the patholo- 
gical process is limited to one or two vertebrae. 
In tuberculosis, the joint is usually primarily in- 
volved, while in acute osteomyelitis and malig- 
nancy, the pathological process is first seen in the 
bodies of the vertebrae. 

Although the Roentgen examination of the 
spine is of paramount importance in all cases of 
injury, it must be borne in mind that it is not in- 
fallible, and that fractures can occur which do not 
show even on good x-ray negatives, as has already 
been mentioned. There is a tendency on the part 
of many physicians to accept the x-ray report as 
final, no matter who made the x-ray examination 
or how little experience he may have had. 

Too much dependence on the Roentgen exam- 
ination sometimes results in permanent disability 
to the patient. 

Very often the physician expects the Roentgen 
examination to give him the whole story, and up- 
on receiving a negative report he overlooks the 
possibility of injuries to the soft tissues, thereby 
neglecting a very important part of the treatment, 
which may result in permanent disability. 





The National Occupational 


Disease Situation 


By C. O. Sappincton, M.D., Dr. P.H., 
Consulting Industrial Hygienist, 
Chicago 


F THE socio-economic implications of occupa- 
| tional disease problems be critically studied, 

it will be readily understood why the national 
occupational disease situation has become a ques- 
tion of importance to many people of different 
groups and affiliations.* Further proof of the vital 
importance of the situation can be adduced when 
one knows that in the year of 1935 there was in- 
troduced in more than 40 states proposed legisla- 
tion relative to the compensation of occupational 
disease disability. 

As in other questions of vital issue, when such 
tremendous divergences of opinion exist, either 
adequate knowledge is lacking on the part of those 
who give opinions, or proper interpretation of the 
knowledge available is not made. 

One of the essentials of progress in this situation 
at the very outset, is the active cooperation of al! 
individuals and groups involved, and the obvious 
necessity of controlled and intelligent capitulation 
to the ultimate end that all shall be benefited. 

Many types of groups are represented: manufac 
turers, employees, insurance carriers, industria! 





* Reprinted from the May, 1936, issue of The Kiwanis Magazine. 





ye ee es 

















‘ot. 5, No. 6 


ymmissioners, the medical profession, the legal 

rofession, and the engineering profession. It will 

e the purpose of this brief birds-eye view to point 

ut without criticism, where improvement may be 
nade by the several participating groups. 

MANUFACTURERS need to know the extent and 

everity of actually existing occupational disease 
,azards and to bring about the definite coordina- 
‘ion and correlation of information relative to such 
hazards with the medical findings on employees so 
exposed. The wise employer has no intention .of 
evading compensation for actual and typical occu- 
pational disease, but should not be compelled to 
pay for non-occupational diseases which have no 
definite relationship to employment. The greater 
use of industrial hygiene surveys, routine and 
special physical examinations, with proper inter- 
pretations, will put the manufacturer in a position 
to know what he has in his plant, which may ulti- 
mately lead to the contraction of occupational dis- 
ease? All of this material needs adequate and 
proper interpretation, however, for its efficient 
use. Mention should be made of the fact that pre- 
vention is the real keynote and the hub of the 
wheel, for the proper functioning of a manufactur- 
ing plant, with regard to occupational diseases of 
all kinds. 

EMPLOYEES should realize the necessity for in- 
telligent cooperation with the employer in the pre- 
vention of occupational disease, particularly with 
regard to the proper use of protective equipment, 
manufacturing processes, and the handling of ma- 
terials. The employee has every right to expect 
that he can labor in the process of making his 
living without undue industrial hazard; but he may 
not and should not expect to draw compensation 
for the diseases of non-industrial pursuits. 

INSURANCE CARRIERS by the very nature of the 
business they conduct will need to have adequate 
knowledge of the character of industrial exposure 
or hazards, and also the condition of employees so 
exposed, before the risk can be intelligently classi- 
fied; in other words, the risk should be studied and 
rated scientifically. Insurance rates, based upon 
economic necessities and other contingencies, must 
finally be made adjustable and compatible with 
progress. Because of the economic basis of Ameri- 
can industrial pursuits, the insurance carrier is a 
necessary participant and a vital economic factor 
in occupational disease problems. 


All Must Know What To Do 


NDUSTRIAL COMMISSIONS eventually must 

become thoroughly familiar with the specific 
technique of handling occupational diseases 
claims; in this work the methods or personnel re- 
lating to accidental injuries cannot be used ef- 
ficiently. Reliance must be placed on adequately 
trained and experienced attorneys, physicians and 
engineers, for the development of the type of 
information which is required in the successful 
adjudication of claims. 

PHYSICIANS will continue to emphasize and right- 
y, that the most important problems of occupa- 
ional disease are medical in nature and therefore 
lemand medical solutions. The medical profession 
nust also be prepared to offer solutions and in do- 
ng so, will gradually place more emphasis on the 
ictual industrial causes of occupational disease 
ind the critical study of such causes and their 
valuation. In this connection, it has not been 
horoughly realized that mere exposure to poten- 
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tially dangerous situations or substances does not 
constitute a hazard. To successfully cope with this 
problem, the physician will also need more ac- 
curate knowledge of the effects of actual industrial 
hazards on normal and abnormal physical states of 
employees and the nature and functioning of pro- 
tective mechanisms provided by employers. It 
will become an essential part of the physician’s 
program in the occupational disease situation to 
work actively with engineers on the principles of 
prevention. 

ATTORNEYS will see the necessity for greater and 
more accurate study of the medicolegal aspects of 
occupational disease. As a corollary to this state- 
ment, it will become evident that there is also the 
necessity for more extensive and more careful pre- 
paration and presentation of evidence. Greater 
reliance will be placed on adequately prepared 
professional men, for their opinions and evidence. 

ENGINEERS whether employed by insurance com- 
panies or manufacturing organizations, or whether 
as independent consultants, cannot continue to re- 
ly on mere visual inspection in the estimation of 
occupational disease hazards and the efficiency of 
protective appliances. These methods have been 
and will continue to be successful in the handling 
of accident hazards, but have no place in occupa- 
tional disease problems for here the common 
causative factors are what may be called “hidden 
hazards.” It is only by resorting to scientific 
methods of measurement that an adequate and 
proper estimate of the type of exposure may be 
obtained. It appears rational to believe that the 
applications of scientific methods to occupational 
disease problems are warranted on just as sound a 
basis as similar application to the problems of 
production. The engineer will also find it a neces- 
sity to work with the physician on problems of pre- 
vention, since a real appreciation of cause-and- 
effect relationships is vital to a complete “follow 
through” here. 

In conclusion, the problems presented by the oc- 
cupational disease situation are in no wise more 
complicated, more highly technical or more dif- 
ficult than many other industrial questions, if the 
same intelligent consideration, time, money, and 
effort can be applied. As simple and obvious as it 


may seem, the whole issue lies in knowing what to 


do, how to do it, and the carrying into effect of well 
considered plans of action. We have passed the 
day when occupational disease problems are in the 
stage of the so-called “home doctor book.” Repre- 
sentatives of all of the above-named groups have 
learned the futility of running down “blind alleys.” 
There is no place for hysteria, factionalism, in- 
dividual prejudice, or insincere motives—the high- 
est possible type of cooperative effort, with a 
judicious admixture of scientific guidance and ade- 


quate financial backing, will secure the desired 
objective—real results. 





Inulin 


R. GEO. G. DAVIS calls attention to the 
1) eighth line of the second column of his 

article on “Gas Bacillus Infection,” on 
234, INDUSTRIAL MepicINE, for May, 1936, where the 
word “insulin” appears. This word should have 
been “inulin”—which is a substance so much less 
well known to proofreaders as to suggest that it 
is a word mis-spelled, rather than a word of inde- 
pendent and intrinsic significance. 
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Their Relations to Medicine and Surgery 


HE romance and history of industrial medi- 
cine and hygiene, starting from the begin- 
ning of time, afford an interesting field for 
the researcher. In our museums of paleontology 
we may discover, if we examine the bones of Pleis- 
tocene mammals and the Paleolithic man, that 
they too were subject to diseases and injuries; we 
find evidences of such pathological conditions as 
fractures, arthridides, and exostoses. Such evi- 
dences, occurring millions of years ago, prove 
traumatism and infection to have existed since 
the beginning of recorded time. 

The stages of civilization are the result of the 
development of intelligence, the outcome of do- 
mestic and tribal industry. During the slow age 
of transition, man domesticated animals, and cul- 
tivated cereals and fruit trees, which was the be- 
ginning of agriculture. The making of implements 
for defense and offense; the making of pottery; 
the weaving of cloth and the building of monu- 
ments; and the working of stone and metal pro- 
gressed as the frontal lobe of man evolved. Such 
was the beginning of industry, passing one mile- 
stone after another: from the primitive age when 
stone was of primary importance, to the Bronze 
and Iron Ages, which brought about the begin- 
ning of mining and manufacturing, which eventu- 
ally culminated in the Machine Age of our time. 
In this industrial evolution, occupational acci- 
dents and diseases have been ever present. 

The primitive physician, unacquainted with oc- 
cupational diseases as such, and bound up with 
magic, folklore and superstition, did not contri- 
bute to our knowledge of the hazards that befell 
the craftsmen, toilers and slaves of his day. With 
the exception of the Egyptian and early Greek 
epochs, there is a noticeable absence of comment 
by historians on the subject. But considered in 
the light of today’s knowledge of industrial hy- 


giene and medicine, deductions on this interesting 
subject are far from being theoretical. 

It is my aim to present to the reader in this 
chapter a terse record of occupations and trau- 
matic surgery from prehistoric time to the open- 
ing of the Roman conquest. It is possible to group 
some of the material under definite industries, and 
to trace their development in different countries 
through advancing eras. In other instances all 
one can do is to set down the facts in chronologi- 
cal order. 

Probably the earliest recorded trade is the mak- 
ing of implements, for defense and offense, and 
for obtaining and cooking food. In the search for 
truth by exploration and excavation, the anthro- 
pologist recognizes the difference between the 
crude hand-fashioned eoliths, roughly chipped ar- 
tifacts, and crudely shaped flint implements of 
the Chilean Age, and those of the Neolithic Age, 
when men began to fashion their stone imple- 
ments more painstakingly, and to polish them. 

This fashioning of instruments by its very 
crudeness must have entailed a certain amount of 
trauma in the process, such as crushing injuries 
of the fingers and hands, cuts and even fractures. 

Silhouettes of hands in red and black, as de- 
picted on walls of the cave at Gargas, Spain, of the 
Amignacian Age (late Paleolithic) show preva- 
lence of finger amputations by primitive peoples. 

All of these injuries demanded care which to- 
day we would classify as “traumatic surgery.” 
Flying fragments of stone doubtless injured by- 
standers’ eyes occasionally, and there was again 
need for first aid. We have no record of the an- 
cient methods. 

When the prehistoric cave dweller or tribal 
worker shaped his flint implements he ran the 
same risk of asthma, silicosis, and tuberculosis 
from inhalation of dust as the worker of today. 
The only difference lies in the amount inhaled. 

In the first Sumerian Dynasty, we find artisans 
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vyho produced a more finished type of weapon: 
ocketed axes and adzes. Following the discovery 
f copper and bronze (3000-2500 B. C.) we find im- 
ements made from these materials. 

In later eras, after the various metals had been 
jiscovered, armor-making became a skilled trade 
frequently mentioned in the Bronze and Iron 
Ages, and in the archaic period of Greece. De- 
mosthenes’ father (458 B.C.) had a shield and bed 
factory, employing 52 slaves. The largest work- 
shop in Athens was that of the father of the ora- 
tor, Lysias (458-380 B.C.), who employed 120 men 
in his armory. 

It was during the Neolithic Age that man do- 
mesticated animals and began the agricultural in- 
dustry by cultivating fruit trees and cereals. The 
herdsman was infected with carbuncle (anthrax) 
and sustained kicks and bites from his animals. 
The farmer was likewise subject to kicks and 
hornings with attendant lacerations. 

Records show that the building and construc- 
tion industry was an important one many thou- 
sand years before Christ. With the advancement 
of domestic and tribal life, we find definite evi- 
dence of religious beliefs and funeral customs in 
the great tombs of the ancients, which were 
among the first known buildings. The earliest 
building material of which any still exists is the 
sun-dried bricks which date from pre-dynastic 
times (3400 B.C.). Burnt bricks came into use at 
the time of the Roman occupation (30 B.C.). 

Following the ancient tombs came the great 
prehistoric temples and pyramids. All of these 
required hundreds, even thousands of toilers, oft- 
en working under hazards as great as those en- 
countered in the building of our modern skyscrap- 
ers, and safety devices, if any, must have been the 
merest makeshifts. 

Unfortunately, under the dynasty system, most 
of the work was done by slaves and members of 
the lower caste, of whom there was an over supply 
and whose life was, therefore, valued at nothing. 
Records of first aid and traumatic surgery are 
notable for their absence. But would our annals 
of industrial surgery be so complete today if it 
were not for the pressure of compensation acts, 
trade unions, and an increasing humanitarianism 
on the part of society? 

That there were many fractures in these ancient 
days, and that splints were used, we can be cer- 
tain, as they have been found on many mummies 
and are depicted on certain tombs. 

Archaeologists’ excavations show that, in the 
Assyro-Babylonian civilization, there were splen- 
did drains, sewers, and stone privies; and that 
these wonderful people who were founders of as- 
tronomy, astrology, and mathematics insisted on 
trench burial of their military dead, thus origin- 
ating a code of cult cleanliness which was later 
carried over and assimilated by the Hebrews and 
Greeks. All of this required construction work 
almost modern in complexity and hazard. 

Of Assyro-Babylonian surgery we know noth- 
‘ng. Theirs was a system of medicine in which 
‘he whole people was the physician. But it is not 
too speculative to assume that these keen, early 
ninds who accomplished so much in advancing 

he beginnings of sanitation and public health did 
10t rely entirely upon healing deities, but at- 
‘empted to relieve traumatic injuries, allay pain 
ind control hemorrhage themselves. The method 
remains a mystery. 
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It was in this cradle of civilization that a Su- 
merian epic was found, in which is embodied a 
mythical account of the beginning of medicine, 
written during the Isin Dynasty (2100 B.C.) and 
relating the story of the creation of the healing 
deities. 

The recent excavations in Mesopotamia defin- 
itely determined that the earliest graves of Ur 
(3500 B.C.) contain evidence of culture and a civ- 
ilization that predates the Egyptians. The knowl- 
edge of building, evidenced by the introduction of 
the arch in the roofing of royal tombs, and by the 
brick doorways, and the high level to which the 
Mesopotamians raised arts and crafts, has won the 
admiration of every archaeologist who has stud- 
ied their industrial advancement. Coincident with 
these achievements there must have been a toll 
of industrial accidents. 

The origin of Egyptian civilization is hidden in 
the darkness of antiquity. The 26 dynasties of 
kings that ruled the country from Menes the First 
(2700 B.C.) to conquests of Egypt by the Persians 
(525 B.C.) were a remarkable epoch in the world’s 
history of civilization and progress in the arts of 
life. The oldest and largest buildings in the world 
today — the great pyramids — were constructed 
during the IV dynasty. 

Already these ancient workers in stone under- 
stood the principles of elementary engineering, 
transportation, architecture and masonry. With 
the introduction of copper tools in Egypt during 
the III and IV dynasties (2980-2750 B.C.) came the 
phenomenal working of stone for the building of 
tombs. 

It is not difficult to picture the many souls who 
perished, and who suffered in the cutting and 
placing of the stones, in creating the Great Pyra- 
mid of Gizeh. 

Through 12 centuries there was continual pro- 
gress in Egyptian art and architecture, which cul- 
minated in the building, during the Grand Age, 
of the great palaces of Thebes, noted for the per- 
fection of their architecture. During this period 
such artisans as sculptors, masons, fresco painters, 
potters, and embalmers attained great skill. These 
people were also adepts in the finer kinds of me- 
chanical art: goldsmiths, working in precious 
The 
wearing of fine linen stimulated them to attain 
perfection in weaving and dyeing. 

The Papyrus SELIER II crudely describes the 
condition of these workers: “I have never seen a 
blacksmith acting as ambassador or a foundry 
worker sent on a mission, but what I have seen is 
the metal worker at his work: he is grilled at the 
mouth of the furnace. The mason, exposed to all 
weathers and all risks, builds without clothing. 
His arms are worn out with work, his food is mix- 
ed up with dirt and rubbish; he bites his nails, 
for he has no other food. The barber breaks his 
arms to fill his stomach. The weaver, engaged in 
home work, is worse off in the house than the 
women: doubled up with his knees drawn up to 
his stomach, he cannot breathe. The laundryman 
on the quays is the neighbor of crocodiles. The 
dyeworker stinks of fish spawn; his eyes are tired, 
his hand works unceasingly and as he spends his 
time in cutting up rags he has a horror of cloth- 
ing.” 

History does not record the occupational dis- 
eases nor the physical injuries these ancient work- 
ers sustained. But it is safe to assume that the 
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potters who glazed their wares were subject to 
lead poisoning, the masons to dust diseases and 
lime burns, the fresco painters to the effects of 
poisonous pigments, the glass blowers to cataract 
and to emphysema of the lungs, and the embalm- 
ers to infections. 

During the building of Solomon’s temple, about 
930 B.C., gang labor appeared in Israel and oper- 
ative masonry was perfected — an outstanding 
achievement in Jewish industry. 

The ancient temples of Greece should also be 
mentioned to make this survey of the construc- 
tion industry in antiquity complete. It is inter- 
esting to note that much later (643 A.D.) Rotari 
issued an edict making it compulsory for employ- 
«rs engaged in construction or repairing of houses 

compensate injuries to masons resulting from 
ecupational accidents. This seems to be one of 
ne earliest endeavors on working man’s com- 
Jensation, although coming at a time when the 
reat building period of the ancients was passed. 

Moses apparently names all the metals known 
to his day. Besides gold, silver, copper, iron, and 
lead, he mentions “bedel” which commentators 
and dictionaries interpret as tin. 

In the age of bronze, about 3000 B.C., stone im- 
plements were replaced by metal ones. This re- 
placement apparently took place even earlier in 
Mesopotamia, where excavations show that the 
Sumerian artisans of 3500 B.C., possessed a tech- 
nique in metallurgy which could result only from 
years of apprenticeship. 

One may well imagine the transformation in in- 
dustry which resulted from the introduction of 
bronze, and how thrilled the artisan of this period 
must have been when he worked for the first 
time with metal tools. Smelting was probably 
discovered accidentally, and a new trade was es- 
tablished in the casting of tools and implements 
of brass, an alloy of copper. Zinc became known 
in the late bronze age, 500 B.C. 

Since smelting was done in the open there was 
not the danger from gases and fumes of arsenic 
that one encounters in a closed factory; but cer- 
tainly this ancient foundry man must have suf- 
fered from brass ague (chills and fever) conse- 
quent to the inhalation of zinc fumes, just as his 
brother does today. 

Chalkos, the Greek word for copper, comes from 
the name of a locality, Chalkis, in southeastern 
Asia Minor, where, Pliny states, copper was first 
found, and where the Babylonians in the days of 
the third dynasty of Ur (2300 B.C.) obtained their 
supplies. The Egyptians began using copper tools 
for the fashioning of stone even earlier than this. 
The copper industry arose in the valley of Quady 
Maggharah about the year 5300 B.C. It later 
spread to the Sinai peninsula. During the whole 
of the Egyptian Empire, women and children from 
conquered countries and prisoners of war were 
the only miners and workers engaged in it. They 
were goaded by the weapons of the soldiers and 
exposed to many sufferings. 

The men of Tyre established factories on the 
island of Cyprus, and great heaps of copper slag 
which testify to the mining activities of the Phoe- 
nicians have been found there. In fact, these evi- 
dences of the early Phoenician copper mines are 
visible to this day on the island. Indications show 
that the Romans up to the second century were 
obliged to abandon these operations on account of 
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gas fumes and heat. Galen (130-201 A.D.) made 
a journey to one of these Cyprus caves and cor. 
roborates that he smelled the suffocating fume: 
and saw the workers naked, as the acid fume: 
destroyed their clothes. 

Lucretius, the Roman philosopher, tells of th« 
miserable existence of mine and quarry workers 
Slaves worked in the Laurian mines, which were 
discovered in 438 A.D., for 10 hours every day 
The galleries were extremely narrow, and filled 
with stagnant and contaminated air. 

The first copper coins made their appearance in 
Lydia about 700 B.C. These required die makers 
and coppersmiths. 

The use of bronze in Egypt is not credited until 
the period of the XVIII dynasty (1580-1350 B.C.) 
by which time the Pharaohs, through their dom- 
ination of Syria, were in a position to obtain it 
from foreign sources. The copper deposits of Sinai, 
from which the Egyptians drew their supplies of 
copper, do not contain tin. It is likely that Cyprus 
vielded most of the copper found in Ancient 
Egypt. 

The Phoenicians in the days of David and Solo- 
mon wrought the mines of Cornwall and Devon- 
shire for tin, but kept the source secret. Wher- 
ever they went, they introduced trades, industry 
and commerce, and thus sowed the seeds of civili- 
zation. The Egyptians received from these dar- 
ing navigators and skilled merchants the tin to 
produce bronze tools and useful domestic articles, 
possibly producing the first tin can. 

Pliny refers to the use of tin for plating other 
metals as being common in ancient times, and says 
the articles so tinned could scarcely be distin- 
guished from silver. He adds that the tinning pro- 
cess was so thin it did not increase the weight of 
the vessels. 

According to recent discoveries, oxide of tin was 
used by the ancient Assyrians and Egyptians for 
enamelling and glazing earthenware, an applica- 
tion hitherto considered quite a modern inven- 
tion. 

Mining for gold, silver, and other metals is one 
of the oldest industries, dating from time imme- 
morial. Pliny describes an amalgamation process 
for extracting gold and silver from earth, almost 
identical with that practiced today. Agricola, in 
Book VI, DE RE METALLICA, relates that there is a 
certain kind of Cadmia (arsenical cobalt) which 
eats away the feet and the hands of workmen and 
injures their lungs and eyes. The dangers of co- 
balt as a poisonous metal were known to Hiram, 
King of Tyre, who, skilled in mining, refused the 
20 towns in the land of Cabul with which Solomon 
had presented him, because the veins contained 
cobalt. 

The Iron Age was ushered into the North Medi- 
terranean countries about 1000 B.C., when man 
learned to smelt ore. Doubtless he acquired many 
burns in the process. As a result of increasing 
knowledge of the use of this abundant metal, 
there have developed through the ages more occu- 
pations and greater progress in industry and cul- 
ture than existed in all of previous time. 

Sargon II, in 722 B.C., armed the Assyrians with 
new weapons made of iron, and armorers, smith- 
ies, grinders, and polishers sprang into existence. 
Forges are frequently mentioned by Homer. Iron 
is among the first metals named in the Scripture 
—thus: “and Zellah she bare also Tubal Cain, an 
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rtificer in brass and iron.” Moses refers to iron 
irnaces: “To the north of Judea was situated 
‘halybia, the inhabitants of which, it is said by 
ne Greeks, have discovered the tempering of 
eel.” 

Petrie states that the oldest iron knives date 
ack to 1350 B.C., and that by 1200 B.C., the peo- 
le of Gerar were making heavy tools, including 
oes and plough points. In Egypt the industrial 
ise of iron appears to begin in the days of Rame- 
es II (1200 B.C.). This early iron was probably 
f meteoric origin since the “Iron Age,” as gen- 
orally understood, did not appear until about 800 
8.C., when the country was decadent. 

Glass, according to Pliny (Hist. Nat., XXXVI, 
6) was accidentally discovered by Phoenicians 
near Carmel when firing sand with nitre. The 
Sidonians carried the glass art to a high degree 
and attained skill in the art of fusing, blowing, 
and coloring it. The people of Egypt and Assyria 
at an early period of their existence were ac- 
quainted with glass blowing and cutting, and dur- 
ing the Grand Age became highly skilled in the 
art. After the expedition of Alexander, we find 
the manufacture of glass important in Asia Minor, 
Phoenicia, and Egypt. 

In Homer’s time (850 B.C.) the manufacture of 
food and clothing being still domestic industry, 
the only kind of workshop was the forge, which 
required a special plant, necessary to the manu- 
facture of a strong or delicate article of metal. 
“The divine blacksmith moves about his bellows 
and fires, naked and running with sweat.” (Hom- 
er). 

The OpyssEy describes the tempering of iron, 
the workers in gold, leather, and ceramics. Askle- 
pios, the Greek legendary god of medicine, ap- 
pears about Homer’s time (850 B.C.). 

In Macedonia, where lead mines were worked 
and the ore smelted in the time of Phillip, the 
father of Alexander, large heaps of slag are still 
found so far above the level of the rivers of the 
country that the furnaces in which they were 
produced must have been fanned either by bel- 
lows worked by human labor, or by the force of 
the winds. Hippocrates was probably the first of 
the ancients to recognize lead as the causation of 
symptoms; he describes a severe attack of colic in 
a man who extracted metals. 

The employment of cinnabar (mercury) as a 
pigment in painting, which was held in high es- 
teem by the Egyptians, and the white lead that 
women used as a face power in 400 B.C., must 
have affected the producers with colic, palsies, and 
salivations. Likewise, since the vermilion which 
‘the women used in place of lipstick was made of 
mercury, the danger of mercurial poisoning arose 
n production. 

Pliny, the Roman (23-79 A.D.), states that the 
vorkers preparing vermilion covered their faces 
vith transparent bladder skin, that they might not 
nhale pernicious powder, thus recording an early 
ittempt to prevent an occupational disease. 

During the archaic period of Greece, coloniza- 
ion and trade set industry in motion. With the 
rogress of technical methods specialization de- 
eloped, and as a result a number of trades in- 
reased. At the beginning of the sixth century 
\thens was finding itself an industrial city. Ship 
uilding, textiles, iron working and pottery gave 
er a commercial monopoly. 
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The fifth and fourth centuries B.C., in Greece 
were the Athenian period. Skilled artisans devel- 
oped in various fields, and apprenticeship was de- 
manded. “How long,” says Plato, “the potter’s son 
helps his father and watches him at work before 
he touches the wheel.” Cleon inherited a tannery. 

The sons of Cephalus, the maker of shields, suc- 
ceeded the father. 

Streets were set apart for certain industries. 
Textiles were beginning to be made outside the 
homes, and women were being employed as skill- 
ed artificers. Machines were few, so factories were 
small, the labor done by craftsmen. In a play of 
Aristophanes’, a goldsmith and harness maker go 
to a house to mend a clasp and strap. 

Tasks were not necessarily monotonous, as ma- 
chine-rule over men, forcing them to repeat the 
same motion over and over again, was negligible. 
But Plato noted that the artisan’s body was de- 
formed by constant application to his profession. 

In Athens the father of Sophocles owned a 
workshop of slave blacksmiths, while Isocrates’ 
father had a workshop of slave musical instru- 
ment makers. 

The long list of industries mentioned by his- 
torians after the expedition of Alexander shows 
how important labor had become. The textile in- 
dustries, metal working, ship building, pottery, 
manufacture of glass, perfumes, parchment, and 
paper acquired a very important place in Asia 
Minor, Phoenicia, Syria and Egypt. In some in- 
stances the raw material required was smeltings 
imported from great distances; and the manufac- 
tured goods, which far exceeded the needs of local 
consumption, fed an extensive trade. 

The Hellenistic period saw the conquest of the 
East. It expanded the field already open to Greek 
trade, and was a period of great industrial pros- 
perity. Trade unions flourished, and specialists 
thrived in every field of occupation. Inventions 
were numerous, but the absence of machinery 
prevented the workshop from becoming a big fac- 
tory, labor from concentrating in great numbers, 
and wholesale production from killing the work 
of the family. 

As Greek industry progressed and profited from 
the experiences of the ages, invention and culture, 


‘likewise trade, transportation, and skill among 


artisans attained a high degree of excellence, and 
the advancement of Hippocratic medicine, and the 
influence of the Greek Alexandria School to the 
time of the Elder Pliny, the historian, stimulated 
inquiry into the care of diseases and injuries re- 
sulting from the greatest occupations of the day, 
war and trade. Aristotle prescribed a diet for 
gladiators, and noted the diseases of runners. 


AVING traced the development of industry 
through the civilizations of antiquity, one 
would like to parallel this with pertinent com- 
ment on the traumatic surgery and industrial hy- 
giene of the same eras. Unfortunately source ma- 
terial on these interesting subjects is sadly lack- 
ing, and only disjointed and incomplete comment 
is possible. 

The only occupational disease which I was able 
to find mentioned, as such, was “knife-grinder’s 
disease” in the Eber’s Papyrus, and it is not clear 
just what this is. “When thou examinest a person 
who is suffering in his abdomen and findest some- 
thing in his backbone, like the trouble in ‘knife- 
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grinder’s disease,’ then thou sayest: ‘This is the 
uxedu that has spread to his back. He is ill; I 
will make him the back remedy’.” 

That the Romans noted occupational diseases is 
proved when we find Plautus speaking of runners 
suffering hernia, respiratory troubles, and spitting 
of blood. Juvenal describes eye lesions among 
forge workers, and varicose veins among augurs, 
which latter condition he explains as due to the 
standing position necessary in examining the en- 
trails. Martial notes lesions of the eyes of sul- 
phur workers. Ovid, Plutarch, and others recall 
the sufferings of workers, but none proposed 
methods of relieving or preventing them. 

Pliny, the Roman (23-79 A.D.), seems to be the 
first to make any record of preventive medicine 
in industry. In his book NATURALIS Historia, he 
remarks upon the effect of dust on workers, and 
evidently provided the first respirator for its pre- 
vention. He also mentions the precautions against 
poisoning taken by the vermilion manufacturers. 

The birth of primitive surgery is surely as pre- 
historic as the origin of the human race. Man’s 
combative instincts awakened the necessity to 
care for his wounds and allay pain. The staunch- 
ing of blood, the extractions of stone imbedded in 
the flesh, and the application of splints to damag- 
ed bones was the dawn of surgery. Splints in 
Egypt were used, it is estimated, 4500 years ago. 
On the walls of the tomb of King Seplah of the 
XIX dynasty was pictured a fractured forearm 
bandaged and splinted. G. Elliot Smith alludes 
to fractured patella set with splints, from a 
seventh century grave. Acupuncture has been 
practiced in China for 48 centuries. 

It is evident that primitive surgery advanced as 
the prehistoric medicine man, priest or physician, 
adjusted himself to the changing experiences he 
had to encounter as life progressed through the 
ancient Assyrian, Egyptian, and Jewish civiliza- 
tions, to the Golden Age of Greece when Hippo- 
crates, the Father of Medicine, lived and prac- 
ticed. 

The followers of the healing deity of Isis were 
rudimentary surgeons whose knowledge of an- 
atomy was small; yet they were skillful in the re- 
moval of tumors with their bronze knives, well 
practiced in the splinting of fractures by means 
of palm fiber bandages, and in the art of embalm- 
ing they astonished the world. 

The amputations shown in ancient silhouettes 
apparently go back even farther than trephining, 
which was used for the relief of mental disturb- 
ances during the Neolithic Period (6000 B.C.) 
when the cautery was also used extensively. E. 
G. Squier, an American from New York, claims 
the first examples of prehistoric trephining were 
found in Peru in 1866, having been practiced by 
the ancient Yangos of Peru. 

At Saquaral, near Memphis, dated 2500 B.C., 
there is depicted on a tomb one of the earliest pic- 
tures of surgical operations. 

Imhotep is recognized as the tutelary deity of 
early Egyptian medicine (held supreme for 3000 
years until the fourth century A.D.). He first ap- 
pears on the stage of history as vizier-physician 
of King Zoser, a Pharaoh of the III dynasty (2900 
BA.). 

In the Smith Papyrus (1600 B.C.) are descrip- 
tions of head injuries and cranial fractures, dislo- 
cations of the cervical vertebrae, crushing injur- 
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ies of the neck, and the resulting brachial and 
crural palsies. These injuries can readily be at- 
tributed, at least in part, to building trades and 
stone quarrying. 

The Papyrus clearly shows how the Egyptian 
physicians of this period had advanced in diagno- 
sis and treatment. The application of splints in 
the reduction of fractures, and the skillful opera- 
tion of trephining, already mentioned, was a de- 
velopment of these early practitioners. Trauma- 
tic wounds were dressed with oil, wine, and bal- 
sams by these ancient peoples, who thus unknow- 
ingly practiced antisepsis. 

One hundred years later the Eber’s Papyrus 
was written. This beautifully illuminated docu- 
ment was found in a tomb at Thebes. It is pre- 
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Hearst’s Papyrus 


sumably one of the Hermetic Books. There is 
abundant evidence on philological and other 
grounds that it was copied from other books ex- 
tending backward over many centuries. 

The ancient book is one on diagnosis and treat- 
ment. The following are a few excerpts from its 
fascinating record of ancient medicine: 

“In minor surgery, to prevent wounds, a frog 
warmed in oil and rubbed on the body is sug- 
gested.” 

“For a black eye raw meat is applied.” This 
has a rather up-to-date touch. 

With some tumors the surgeon is directed to 
use cautery; with others, the knife. In the latter 
instance he is cautioned to beware of the vessels 
as he cuts. Hemorrhage is to be checked with cau- 
tery if the knife is used first. “When thou meet- 
est a pustular tumor, bore through it with a 
knife.” 

Excrements, disgusting secretions, and animal 
tissues were used extensively as theurapeutic 
agents. But the use of opium, squills, wormwood, 
aloes, castor oil, and turpentine of their pharma- 
copoeia are all included to this day in our own ma- 
teria medica. One must believe that they were ac- 
quainted with the pain-relieving effects of opium 
that has come down through the ages to our pres- 
ent day as the foremost drug. 

Hearsts’ Medical Papyrus, discovered near Del- 
el-Ballas in Egypt in 1901, and now a precious 
manuscript in the museum of the University of 
California, probably dates about the same period 
as the Eber’s Papyrus—the XII and XVIII dy- 
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nasties. According to George A. Reisner, neith- 
er of these papyri are hermetical books of medi- 
cine, but a collection of practical remedies intend- 
ed for the use of practicing physicians. The col- 
lections consisted of 269 remedies and incanta- 
tions, written in the hieratic probably by a rural 
priestly physician. The manuscript contains 18 
remedies for broken bone. The photostatic repro- 
duction, on p. 304, shows on lines 15 and 16 a pre- 
scription for a broken rib for the first day. . 

It was the custom of the physician to deliver an 
incantation during the time he was administering 
to his patient, as when applying a bandage, splint- 
ing a fracture, or giving his medical remedies. 

The Hebrews, by contact with the marvelous 
Assyrian and Egyptian civilization, were taught 
the operation of circumcision which was part of 
the cleanliness cult of that era, and not a religious 
custom originating with the Jews, as is so com- 
monly believed today. Herodotus, a Greek who 
went into Egypt, wrote: “They practice circumci- 
sion for the sake of cleanliness.” The operation is 
pictured on the Sakkarah pyramid (3000-4000 B. 
C.). The Hebrews also learned from the Egyptians 
how to bandage fracture cases. In the Holy Bible 
the only references to surgery are to circumcision 
and to the use of a bandage for fracture. 

The Hebrews, however, must be given credit 
for the earliest step in industrial hygiene; the set- 
ting aside of a Sabbath Day to give the tired work- 
a-day humanity a “sort of permanent splint on 
which to rest.” (Garrison.) Indeed the Hebrews 
were pre-eminent in the creation of public hy- 
giene. Moses, the Israelite and founder of the He- 
brew nation, was a hygienist whose influence ex- 
tended throughout the world—the first maker of 
sanitary laws. He introduced compulsory rest, one 
day in seven, and promulgated detailed instruc- 
tions concerning camp sanitation, diet, and sex 
life which earned for him the everlasting honor 
of being the Father of Preventive Medicine. 

Greek medicine first assumed a scientific aspect 
with Ionian and Italo-Greek philosophers, six cen- 
turies B.C. These men secured much from the ear- 
lier Minoans. War Surgery, as described in Ho- 
mer’s Iliad, consists largely of treatment of 
wounds and extraction of arrows. 
word for physician meant originally “an extractor 
of arrow points.” 

Hippocrates (460-377 B.C.) lived in the age of 
Pericles. This great Greek physician gave us sev- 
eral books. In one on epidemics, anthrax is men- 
tioned. His work on fractures is the earliest clas- 
sic. His treatment of wounds by first and second 
intention, and the use of clean water and wine, 
sound like a twentieth century practice. His aph- 
orisms have been the by-words of medical stu- 
dents through the ages. Some of his proverbs re- 
late to industry, as for instance, “Work is neces- 
sary to health”; “Never work when hungry.” 

This remarkable genius, who prescribed the 
oath that binds men to medicine to this day as 
an unselfish profession, observed that “diggers for 
metals were affected by fumes, breathed with dif- 
fieulty, and had a wan complexion.” He was prob- 
ibly the first of the ancients to recognize lead as 
the cause of symptoms, for he describes a severe 
attack of colic in a man who extracted metals. He 
was the first to advise baths, massage and diet, 
Zymnastics, and physical exercises in treating dis- 

‘ase and in maintaining health. 
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Hippocrates depicts the metal worker as one 
being pale and livid, with difficult respiration, a 
distended, hard abdomen, large spleen and swol- 
len right hypochondrium. This ancient author 
describes the fuller, i.c., a cleaner and dyer of 
clothes, who develops swelling in the groin, pubic 
region and neck, and who suffered from fever and 
cough. 

Nikander, a Greek poet and physician, praised 
by Cicero and esteemed by Pliny, was born at 
Clavos near Colophon in the second century be- 
fore Christ. Two of his poems have been preserv- 
ed. The longer, THERICA, describes the nature of 
venomous animals and their bites; the other, AL- 
EXI-PHARMACA, treats of poisons and their anti- 
dotes. Both of his poems were translated into La- 
tin and published in 1532 by E. Cordus, who gives 
a vivid picture of lead poisoning, with its colic, 
paralysis, and ocular disturbances. 

Although we are prone to think of industrial 
medicine as beginning with the invention of the 
steam engine, a really scientific approach to the 
subject from the historical point of view carries 
us back to antiquity. In this preliminary chapter 
I have attempted to indicate what relationship 
may have existed between primitive medicine and 
industry as the evolution of man progressed from 
the beginning of time to the dawn of the Chris- 
tian era. 

The record of the industries of ancient epochs is 
much more complete than that of industrial medi- 
cine, probably because so much of the work was 
done by slaves and members of the lower caste 
whose lives were valueless. 

Nevertheless, reasoning by inductive and de- 
ductive methods from the known trades of an- 
cient epochs in correlation with 20th century prac- 
tice, it is possible to construct a vivid picture of 
occupational injuries and diseases among the an- 
cients. Occasional records indicate that the work- 
er realized the hazards he encountered, but could 
not explain by reasoning what the modern indus- 
trial hygienist is able to solve today by preventive 
medicine and surgery. 


The Story of the Evolution of This Science 
from Origins in Antiquity to the 
Eighteenth Century 


HE Hellenic Golden Age was beginning to 
decay in the first century A.D., and Roman 
medicine, while still in Greek hands, was 
undergoing changes. New theories were advanced 
and schools were founded. 

The greatest historical character in medicine 
since Hippocrates lived during the reign of Tiber- 
ius Caesar (1403 A.D.). This man was Aurelius 
Cornelius Celsus, a man of letters rather than a 
physician. He wrote eight books which were clas- 
sics of the time. He described the use of the liga- 
ture and the operation of lithotomy. The number 
of superior surgical instruments found at Pom- 
peii upon her destruction in 79 A.D., shows that 
surgeons of this period were familiar with many 
types of surgical operations. Celsus left us pro- 
verbs that have some relation to industrial hy- 
giene. “Change of occupation may be fatiguing 
and is remedied by resuming one’s original em- 
ploy,” wrote this medical genius of the first cen- 
tury. He also described tetanus as a disease im- 
portant in traumatism. 
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Pliny the Elder, 23-79 A.D., in his natural history 
mentions Carbunculus as a malignant pustule ac- 
companied with swelling and ending in gangrene. 
This was an excellent description of anthrax, a 
disease which was common in the ancient world 
among herdsmen and hide or hair workers. The 
common occupational disease was known to Moses 
when he threatened Pharaoh with an epidemic, 
saying: “Behold the hand of the Lord is upon the 
cattle which is in the field, upon the horses, upon 
the asses, upon the camels, upon the oxen, and the 
sheep; there shall be a grievous murrain.” (Exo- 
dus 3, 9.) 

This prediction of Moses, made 1491 B.C., prov- 
ed anthrax to be one of the oldest diseases of man 
and beasts, its origin lost in antiquity. 

Among the Greek writers, the malady was 
known to Homer, Ovid, and Plutarch and was de- 
scribed by Hippocrates in his book on epidemics. 
Virgil, most learned in medicine, mentioned an- 
thrax in sheep and writes about contagion from 
herd to herd. However, its cause remained a mys- 
tery until the nineteenth century, when Koch dis- 
covered the life history of the organism in 1876 
and Pasteur gave to the world the serum in 1880. 

Pliny the Elder, in writing of the diseases of 
slaves in the Almaden Mines, Spain, mentions 
mercurialism, plumbism, and the consumption of 
potters and grinders. Pedacius Dioscorides, the 
father of Materta MeEpiIca, a Greek army surgeon 
in the service of Nero, 54-68 A.D., is said to have 
distilled the first mercury. Nothing is known as to 
whether or not his workers were salivated. He 
accurately described not only lead colic, but also 
paralysis from the swallowing of lead; he knew 
that breathing lead fumes would cause the same 
disorder. Dioscorides attributed painter’s colic 
to contact with litharge. 

By this time hygiene was advanced to a practi- 
cal state. Public baths, heating, and sewerage 
systems were being built as well as aqueducts 
which would furnish pure water to the great Ro- 
man cities. 

We are certain that lead colic was known to 
Hippocrates, but it was Vitruvius, a Roman archi- 
tect and engineer living in the time of Augustus 
Caesar (60 B.C.), who first described chronic lead 
poisoning and its effects. This builder of Roman 
aqueducts based his theory on his observations of 
the effect of drinking water stored in lead pipes 
and cisterns. Lead was used exclusively in the 
building of these cisterns, and there can be no 
doubt that the artisans who worked with the met- 
al suffered, as today, with plumbism. The word 
“plumber” comes from the Roman word for lead 
workers. 

The modern world is indeed fortunate inasmuch 
as the encyclopedist, Pliny the Elder, lived at a 
time when it was possible to preserve many facts 
of natural history from the ancients, and as a re- 
sult many items and incidents pertaining to medi- 
cine and hygiene were collected. He writes that 
one of the earliest attempts in occupational hy- 
giene was made by the workers in preparing ver- 
milion, a mercurial pigment. To this end they 
covered their faces with bladder skin that they 
might not inhale the pernicious powder. Thus 
covered, the workers were able to see and still 
protect their health. Pliny also has a reference to 
the deleterious effects of exhalations in lead poi- 
soning. 
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In another reference, in his remarkable book. 
NATURALIS Historia, Pliny mentions the effect of 
dust on workers, and provides the first respirator 
for its prevention. 

During the early Christian era, the dusty trades 
were principally those of quarry workers, stone 
cutters, and miners. These workers, whether free- 
men, slaves, or prisoners, fell victims to pneumo- 
coniosis, just as in the time of Zenker, who in 1867 
coined the term. War, from prehistoric times, has 
periodically been a game perpetrated by unscru- 
pulous emperors and potentates for economic gain 
in the pursuit of commerce, and in this wise it 
became the greatest industry. Iron had to be min- 
ed and smelted. Forges were operated to manu- 
facture the spear heads, sabers, and other weapons 
which needed to be sharpened or ground. Iron 
shields were made and polished, and as a result 
iron workers met with siderosis and suffered the 
same superimposed asthma and consumption. 

Aretaeus, the Cappadocian in the second cen- 
tury A.D., in one of his chapters, refers to the 
workers in brass and iron and to the tenders of 
the bath fires. He considers them, it appears, 
affected with a moderate but durable asthma, the 
prelude of death. Aretaeus also described lead 
colic and other disturbances due to lead poisoning. 

Five centuries before, Hippocrates gave a short 
but accurate description of a metal worker, say- 
ing: “A metallic man has his right hypochon- 
drium bent, a large spleen and costive belly. He 
breathes with difficulty, has a pale, wan complex- 
ion and is apt to have swelling in his left knee.” 

A contributing factor in the civilization of man 
was brought about during the ages as the result of 
the development of the use of metals, from the 
Bronze to the Iron, to the present Machine Age. 
Raw materials had to be sought, and commercial 
exploits were made into many lands as mining 
became an outstanding trade. The digging of 
metals then, as today, was a hazardous occupa- 
tion, due chiefly to poisonous gases, dust, and 
traumatic injuries, all of which the workman daily 
encountered. Even in ancient days the evils of 
mining were known and measures were taken to 
change the impure and polluted air by wind ma- 
chines, the first evidence of mechanical ventila- 
tion. Additional safety measures were introduc- 
ed in the advent of gloves and boots to protect the 
miners’ extremities. 

Julius Pollux, 124-192 A.D., a contemporary of 
Galen and author of the VOCABULARIUM, cites that 
in his day there was evidence of covering the 
miners for protection with bags and sacks. In 
many instances they used loose bladders over the 
mouth to keep out pernicious air. This is un- 
doubtedly the earliest account of the respirator 
for the prevention of dust and fumes, and the be- 
ginning of mine safety. 

During the reign of Trajan, 98-117 A.D., there 
lived a great physician, Rufus, of Ephesus. To 
him can be given the credit for many writings 
and investigations in the fields of medicine, and 
among which was the first description of trauma- 
tic erysipelas. 


= second century of the Roman Period pro- 
duced the greatest physician since Hippocra- 
tes. This man was a Greek, Claude Galen, 131- 
201 A.D., born at Pergamos. He commenced to 
practice medicine in Rome in the year 164 A.D. 
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He was the founder of experimental physiology 
ind a prolific writer on medicine and pharmacy. 
His system of medicine continued with only a few 
changes until the time of Versalius, which covered 
a period of approximately 1,400 years. In his 
writings a few great contributions to industrial 
hygiene are noted. It is said, that on one of his 
journeys of investigation to the Island of Cyprus, 
he discovered where the Romans during the sec- 
ond century were obliged to abandon the old 
Phoenician copper mine operations, due to heat 
and fumes. He describes a cave in Cyprus out 
of which the workmen fetched water for making 
the black pompholyx cadmia. He further states 
that he went down almost a furlong into the cave 
and there saw drops of green water falling into 
the lake. He adds that he smelled the suffocating 
fumes and saw the workmen stark naked so as 
to prevent their clothes from destruction. Galen 
also mentioned in his works that water conveyed 
in leaden pipes sometimes proves deleterious by 
occasional dysentery. In discussing carbuncle 
(anthrax) he reported this to be dangerous and 
a product of bad humor. 

Paul, of Aegina, 625-670 A. D., one of the fore- 
most medical investigators of the Byzantine per- 
iod, writes in one of his seven books first printed 
at Venice in 1528, about carbuncle or anthrax. He 
described as clearly as a modern pathologist of to- 
day the “malignant pustule,” “sloughing ulcers, for 
the most part beginning with bullae, like burnt 
parts, the surrounding flesh is in a fiery state, the 
eschar being sometimes of a cineratious color and 
sometimes black.” 

Then the glory that was once Rome’s gradually 
became decadent, war, luxury and pestilence be- 
ing the contributing factors. The influence of the 
Byzantine period, 476-732 A. D., was of little 
avail, owing to the fact that the Roman stock 
gradually became weaker and _ degenerated 
through intermingling with inferior races. The 
four outstanding physicians of this period were 
Oribasius, Aetius, Alexander of Trailles, and Paul 
of Aegina, though only the latter added to the 
history of industrial medicine. Aetius, with 
Dioscorides, attributed painters’ colic to contact 
with litharge, and he also spoke of diseases occur- 
ring in wrestlers. 


During the Mohammedan and Jewish Period © 


from 732-1096, while western Europe was in the 
dark ages, Islam culture progressed. The Greek 
and Roman medical manuscripts of the. past were 
being preserved by copyists and _ translators. 
Wherever culture advances and learning prevails, 
great men are born who leave names that go down 
in history. 

Rhazes, a Mohammedan physician of note, 860- 
932 A.D., gave the first authentic account of small- 
pox and measles in classical literature. He was 
followed shortly by Avicenna, 980-1037, who 
wrote the famous CANON. The Islam Avicenna, in 
his CANON OF MEDICINE, states that waters convey- 
ed in leaden pipes are more harmful as they ac- 
quire certain properties from the lead which 
brings on a form of dysentery. This same obser- 
vation had been made by Galen 700 years before. 

The Middle Ages, 1096-1438, brought in the feu- 
dal system, a form of autocratic government as to 
‘and and labor represented in the manor, the mon- 
istery, and the guild. This system for 200 years 
dominated and governed the life of the laborer. 
The guild was the forerunner of trade unionism. 
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It regulated hours of labor, provided for appren- 
ticeships, wages, etc., and on the whole protected 
the craft. The benefits included primitive forms 
of sick insurance. Famine, leprosy, and the Black 
Death were the great curses of the Middle Ages. 
These scourges depopulated the country, paralyz- 
ing all forms of productive industry in workshop 
and farm. As a result, the rise of the yeomen 
was expedited and they in turn were responsible 
for stripping the old government of its authority. 

Bartholomaeus Anglicus, an English Franciscan 
friar, wrote his most celebrated encyclopedia be- 
tween 1225 and 1240. 

Medicine in the eleventh and twelfth centuries 
during the period of the crusaders, took an up- 
ward trend. Greek medicine transplanted itself 
to Salerno, Italy. Here was established a great 
medical school whcih was to be the forerunner of 
the rise in the new era of anatomy during the 
Renaissance. The school was free from the Islam- 
ic medicine. It strove by didactic and practical 
instruction to ennoble the healers’ art, succeeding 
inasmuch as emphasis was placed on hygiene and 
preventive medicine. Here were established the 
first regulations requiring qualification and license 
to practice medicine. Surgery made advancement 
from a crude to a more refined practice. Great 
progress was made in the treatment of traumatic 
surgery by Roger and Roland, two able Salerni- 
an teachers of the twelfth century. Theodoric, 
Lanfranchi, de Mondeville, and Saliceto of the 
thirteenth century, and Guy de Chauliac of the 
fourteenth century, contributed in no small de- 
gree to this science. As early as the dates given, 
suturing of wounds, control of hemorrhage, diag- 
nosis and treatment of fractures, by slings, 
weights and pulleys, were being practiced. In 
addition, operations for hernia and wounded in- 
testines were performed, in fact the same types 
of industrial surgery were met then, as now in 
the twentieth century practice of a plant surgeon. 

In the year 1330 gun powder was introduced in 
warfare. This opened up many new trades to pro- 
vide weapons and the art of warfare was changed 
from the spear, bows and arrows, to the rifle and 
cannon. In 1346, 16 years later, cannon shot was 
employed at the battle of Crecy. 

The influence of powder and shot on the art of 
war changed medieval feudalism. It created new 
inventions for the protection of life and property, 
thus advancing industry, the arts, and sciences. 
Artisans advanced rapidly and the crude methods 
of forging, foundry practice, manufacturing of 
weapons, and building of fortifications were re- 
placed by skilled efforts. 

War surgery likewise made progress in coping 
with the severe forms of traumatic surgery, and 
as a result in Pare’s time brought about the in- 
troduction of the ligature and the treatment of 
gun snot wounds. 

Some authorities claim that the thirteenth cen- 
tury was the greatest since it gave to the world 
Thomas Aquinas, the scholar, and Dante, the poet. 
This epoch proved to be the rise of education, the 
origin of the university, the awakening of sci- 
ence, engineering, architecture, painting, and mu- 
sic—in fact, it was the wonderful Pre-Renaissance 
Period. 

The work of the artisans of the thirteenth cen- 
tury is astonishing to the modern world; as a re- 
sult of their craftsmanship beautiful and lasting 
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cathedrals were built in the Middle Ages. Per- 
fection was attained in the art of glass making, 
and stained glass windows of unsurpassed beauty, 
color, and design are a memorial of this period. 
This era produced many skilled workmen who 
have never been excelled. There were sculptors 
in stone, wood carvers, and decorative iron smiths, 
textile workers whose fabrics are still to be found 
in our museums, artists of unusual creative ability, 
and silver and gold smiths. 

It was also during this thirteenth century that 
old age pensions were first arranged for. Asa rule, 
both employers and employees belonged to guilds 
which in turn proved to be mutual organizations. 
These guilds assured members a livelihood in case 
of disability from any cause; this in reality was the 
beginning of the workingman’s compensation. To 
avail himself of these benefits, a workman had to 
hold a membership in the guild seven years. The 
needy were cared for and philanthropy was pro- 
vided for the ne’er-do-wells, tramps, and beggars. 

In the middle Ages the value of water power was 
first realized. There are records which show the 
leasing of mill streams and the operation of fulling 
mills. Textile mills were established in the late 
thirteenth century. Cutlery, cloth, soap and 
cereal factories were founded. This was the be- 
ginning of power-driven factories which finally 
spread all over Europe. As a result, industrial ac- 
cidents and occupational diseases were prevalent, 
but the latter were not so well understood. In the 
building of the great cathedrals during the thir- 
teenth, fourteenth, and fifteenth centuries, many 
glassworkers, painters, and pigment workers suf- 
fered and perished, owing to lack of knowledge in 
occupational diseases. 

Glass making is an ancient industry, and dates 
back to the time of the Phoenicians when glass was 
accidentally discovered at the foot of Mount Car- 
mel. During the Grand Age of Egypt this industry 
was one of the master arts. 

It is also interesting to note that workers in lead 
and metallic pigments suffered from plumbism 
and mercurialism. Ulrich Ellbog, a native of 
Swabia, Germany, probably was the earliest pub- 
lisher of a book entirely devoted to occupational 
diseases. This book, entitled VON DEN GIFFTIGEN 
BESEN TEMMKFFEN VON DEN REUCHEN DER METAL, 
was printed at Augsburg in 1524. It is said that 
this manuscript was written about 1473. This early 
work is devoted to a discussion of the dangers en- 
countered by gold smiths and other metal workers 
in silver, lead and mercury. He points out the 
symptoms such as headache, visual disturbances, 
unconsciousness and paralysis. Ellbog recognized 
that “the workers were more dangerous than the 
metals”, and emphasized the “importance of good 
ventilation”. Ellbog was one of the founders of the 
well known printing shop of the Monastery of St. 
Uhlrich and Afra. 

Two of the greatest medieval artists, whose 
canvases will live for all time, suffered from 
plumbism and mercurialism. Antonius de Allegris 
(Correggio) in 1494-1534, an unrivaled Italian 
painter, undoubtedly was a victim, for we are told 
that he was “so melancholy and even stupid that 
he had no sense of value.” These disorders were 
occasioned by the pigments he used in his art: lead 
and cinnabar. Raphael (1483-1520), the greatest 
painter who ever lived, “was snatched away in the 
very flower of his age,” a victim of lead poisoning. 
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Historians state that the Renaissance lies be- 
tween 1453 and 1600 A. D. This era gave to the 
world the art of painting, and great achievements 
in astronomy by Copernicus. It also ushered in 
the Reformation, saw the discovery of America, 
and the overthrow of Galenism by Vesalius 
through his introduction of human dissection. To 
this latter we attribute the beginning of scientific 
medicine. 

In the Middle Ages there had appeared some 
orders from health officials, but these related more 
to the protection of the inhabitants than the work- 
men. But by the fifteenth century definite interest 
in occupational diseases began to appear. 
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Paracelsus 


The period 1493-1541 saw the birth and death of 
one of the most famous of all medical characters, 
Paracelsus Theophrastus. He was the Precursor 
of chemical pharmacology and therapeutics, and 
the most original medical thinker of the sixteenth 
century. In 1527, while a professor of medicine at 
Basel, he introduced the use of mercury in the 
treatment of syphilis. In his book, Von Der BeErc- 
SUCHT, published in 1567, he gives the first treatise 
of miners’ diseases. This work was the result of 
his observations in Fugger’s mines in Tyrol, and 
his descriptions of miners’ phthisis and the effect 
of choke damp, constitute one of the few original 
contributions of the time to clinical medicine. 
Paracelsus was the first to draw attention to the 
fact that individuals in certain occupations were 
susceptible to certain diseases (occupational dis- 
eases). Asa result of the influence of mining dur- 
ing the Renaissance, other investigators became in- 
terested in occupational diseases. Henke and 
Lubarsch found reference to dust as a cause of 
disease of the lung as early as 1556. 

Georgius Agricola, 1494-1555, a Saxon physician 
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nd chemist, settled at Joachemstal among the 
iners where his knowledge and observations in- 
.pired him to write the most important work on 
nining and its sciences. This book, DE RE METAL- 
.IcA, was published at Basel in 1561. It is interest- 
ing to note that in 1912 the first English translation 
vas made by Mr. and Mrs. Herbert C. Hoover. 
Agricola advised that as a protection the mine 
workers should use rawhide boots and long gloves, 
and should fasten over their faces loose veils to 
prevent dust being drawn into their windpipes and 
flying in their eyes. 
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Agricola in his book also describes the principles 
of mine ventilation, a necessary condition to the 
health and safety of miners. This brought about 
a new and important epoch in mining. He men- 
tions dust that has corrosive properties which eats 
away the lungs and plants consumption in the 
body. Around the mines of the Carpathian moun- 
tains are found women who have married seven 
husbands, all of whom have been carried off to a 
oremature death by this terrible malady. The 
death of Carpathian miners is now partly ascribed 
‘0 rich radium-containing ores, leading to lung 
‘ancer. 

_ Jean Fernal, the French clinician, known as the 
Vlodern Galen, in 1557 described a case of indus- 
tial mercury poisoning. 

G. Fallopius mentioned mercurial poisoning in 
niners in his works. 

Daniel Sennert, 1572-1637, of Breslau, a cele- 
rated teacher of medicine at Wittenberg and a 
ollower of Paracelsus, wrote a famous book 
‘nown as THE CONSENT AND DISSENT OF CHEMISTS 
VITH THE GALENISTS. He states in this book, on 
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the authority of a physician who practiced near 
the mines of Mysnia, Germany, that the autopsies 
of miners revealed the presence of the very metal 
they were employed to dig. 

Ramazzini was first after Paracelsus to call at- 
tention to such conditions as stone masons’ and 
miners’ phthisis (pneumonoconiosis). 

It was Ambrose Pare, the barber surgeon, who 
introduced version in obstetrics, orthopedies, treat- 
ment of gunshot wounds, and other epoch making 
advancements in medical sciences. In 1575 Pare 
described what Lewin in 1921 called the most wide- 
spread poison connected with human life and 
activity—carbon monoxide. 

During the reign of Elizabeth, 1562-1601, the dis- 
graceful English “poor laws” were enacted. This 
was a system whereby destitute children and or- 
phans were apprenticed to learn the trades of spin- 
ning and weaving. These unfortunate children 
were obliged to work 15 hours a day, badly fed and 
housed. This was the beginning of child labor. 

Joseph d’Acosta, a Jesuit traveler, gave to the 
world in 1590 the first description of the syndrome 
of mountain sickness, in his publication known as 
THE NATURALL AND MURALL HISTORIE OF EAST AND 
West InpieEs. Today in modern aviation this syn- 
drome is classed as an occupational disease. 

Martin Pansa, a physician at Annaberg who 
studied at Basel and was a pupil of Agricola, in 1614 
published a book, CONSILIUM PERIPNEUMONIACM, 
containing a description of lung diseases of miners 
and smelters—cough, expectorations, shortness of 
breath and emaciation. This author attributed 
these maladies to the noxious fumes and vapors 
arising in mining and refining metals. During this 
period Mathesius, Libavius, and Ursinus also dealt 
with the subject, although none offered a good 
explanation of the nature and origin of the health 
hazards present. The maladies described were 
imputed in turn by these authors to lead, quick- 
silver, arsenic, cobalt, and cadmium. 

In 1633 the necessity of caring for wounds and 
other injurics persuaded Stephen Bradwell to pub- 
lish the first book written on “first aid.” 

Lead was the first recognized cause of occupa- 
tional illness known. It was recognized by Hip- 
procrates and Nikander in ancient Greece, and was 


‘described more clearly in its symptomatology by 


Francois Citois of Poitou in 1572. Citois, a native 
of Paris, received his degree at Montpellier in 1596. 
In 1616 he published De Nova ET PopuLart Apup 
PIcTONES DOoLORE CoLIco BLioso DEATRIBE, which 
is a clever description of the symptoms of metal 
poisoning. He tells about the colic, pallor of the 
face, disturbed mind, vomiting, acute pain in the 
abdomen, and paralysis in feet and hands. Pottery 
trade was known from ancient times, and the dan- 
gers of lead glaze attracted the attention of these 
early observers. 

More indefinitely, Petrius Poterius, 1640, an 
Italian physician and chemist, cites a potter who 
became paralytic in the right side with such a 
distortion of the vertebrae that his neck grew stiff. 
This same author further relates the history of a 
potter who “died suddenly.” 

Samuel Stockhausen, a doctor of Goslar in 
Brunswick, in 1656 published a book based on his 
practical experience in the Brunswick Luneburg 
mines, where he was in charge of the medical 
supervision and treatment of the metal workers. 
The book gives a clear account of the causes of 
disease, something which had heretofore not been 
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done. Although most of the book is in Latin, the 
appendix, relating to asthmatic affections of metal 
workers, is in German. This showed the author’s 
desire to make his book of practical utility to the 
mining officials who could not read Latin. 
Stockhausen underwent personal experiment in 
an effort to find the causes of the disorders. He 
made close studies of symptoms and observed the 
fumes from the different metals. In his book, 
HuTTEN KATZE ODER HUTTEN RAucu, he did much 
to put an end to the existing conditions concerning 
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Agricola 


the relative toxicity of mercury, lead, arsenic, co- 
balt and other metals. He pointed out that lead 
colic was caused only by the “fumes of Lead”. 

M. Ettmuller, 1644-1683, a Leipzig professor, in 
his work, COLLEGIUM CONSULTATORIUM, described 
the curious history of a tinman, “that was seized 
first with cough and then with great anxiety and 
difficulty of breathing, especially at night; that he 
used to jump out of bed and open the window for 
fresh air” (asthma). M. Ettmuller also states in 
his MINERALOGIA CaP DE Mercurio that he had wit- 
nessed miners who, after four months of working 
in cinnabar, became seized with tremblings in the 
joints, palsies, and vertigos. He further notes that 
mercurial spirits were injurious to the nerves. 

P. Borelli, 1656, in HtstorrARUM MepIco PuysI- 
CARUM CENTURIAE QUATOUR, states that the smoke 
from candles was a common cause of consumption 
in studious persons. 

Mining and the hazard of dust interested clini- 
cians who noted the ill effects it produced upon 
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workers in these fields. Johannes Von Helmont 
(1577-1644), the Flemish scientist, in his book. 
TRACTATUS DE ASTHMATA ActTuSsI, describes these 
diseases among miners and believed the symptoms 
were due to a metallic gas which constricted the 
blood vessels in the lung. This investigator re- 
ported one of the earliest poisonings by coal gas, 
he being the victim. 

Isbrand Diemerbroek (1609-1674), a well known 
physician, born at Utrecht, who distinguished him- 
self during an outbreak of plague in 1636, wrote 
two books known as DE PEsTE and THE ANATOME 
CorPoriIs HuMANI. He became professor of medi- 
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cine and anatomy at the University of Leyden. He 
gave a curious description of several stone cutters 
who died of asthma and were opened by him, in 
whose lungs he found such heaps of sand that in 
running the knife through the pulmonary vesicles 
he thought he was cutting some Sandy body. 

G. E. Lohneiss, in 1690, referring to miners, des- 
cribed the effects of their work on them as follows: 
“The dust and stone fall upon the lungs, the men 
have lung disease, breathe with difficulty and at 
last take consumption”. Lohneiss was an inspector 
of mines at Brunswick. He published the first im- 
portant book on mining after Agricola. 

G. W. Wedelius, of Jena, in 1692 commented on 
diseases of miners and the occupational hazards 
peculiar to certain workers, such as plasterers. 

Olans Borchuis, Copenhagen, quoted by Ram- 
azzini in 1688, was of the opinion that the stones 
found in the lungs of stone cutters must be a con- 
glomeration produced by inhaled dust and could 
not be formed in the body itself. 
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A. Kircherus of Amsterdam, 1665, in his MuNbDus 
3UBTERRANEUS writes, “glass vizarts are of better 
ise to guard the mouth from exhalations’—an- 
‘ther effort to prevent the ill effects caused by 
just and poisonous metals entering the lungs. 

Georgia Baglivi, 1668-1706, a celebrated Italian 
physician and a pupil of Malpighi, described heat 
stroke in 1693. This common affliction may be 
classed as an occupational disease, inasmuch as the 
victims are employed in trades which are sub- 
mitted to high temperatures from furnaces, as- 
phalt pavements, boiler rooms, etc. From time 
immemorial workers have been afflicted and died 
of this syndrome. Baglivi in his OPERA OMNIA, 
published in Rome in 1737, discussed industrial 
diseases. 

In England from 1665 onward appeared the first 
documents dealing with occupational diseases, in 
the TRANSACTIONS OF THE ROYAL SOCIETY OF ENG- 
LAND. They touch in a reflective and theoretic 
manner on manufacturing and mining in Europe. 
Many interesting books appeared relating the 
hazards in mining and working in metals, as: MIN- 
ERALOGIA, by B. Caesius; DE Morsis METALLARIOR- 
uM, by M. L. Ursinus; and DE PARALyst METAL- 
LARIORUM, by Suchlandius. 

It was toward the end of the sixteenth century 
that the contraction of anthrax by man was recog- 
nized. In 1617, near Naples, Italy, 60,000 people 
were reported to have died from anthrax or “black 
bain” as it was called. Another frightful epidemic, 
it is said, occurred in San Domingo in 1770 where 
15,000 people were reported to have perished in the 
short period of six weeks. This was probably due 
to the eating of anthrax infected meat. 

In 1769 a scientific study was made by Fournier, 
of Dijon, France, in his invaluable book CHARBON 
GALIN. 

In 1780 Chabert differentiated between the 
forms of anthrax in man and other septic condi- 
tions of the skin. 


Bernardino Ramazzini 


S 1933 marked the three-hundredth anniversary 

of Bernardino Ramazzini, it is fitting that in 
this publication we may pay tribute to this great 
man who is known as the “Father of Industrial 
Hygiene”. 

“Nothing comes closer to actual humanitarian- 
ism than the prophylaxis of ills caused by special 
occupations.” Man must work to live, and if the 
work itself brings death a vicious circle is created. 

Bernardino Ramazzini was born in Capri, near 
Modena. on October 4, 1633. Going to Parma for 
his classic course in literature, he later received the 
degrees of A.M. and M.D. in 1659, cum signo laudis. 
After his graduation he went to Rome, thence to 
the Duchy of Castro, where he married, and later, 
in 1671, moved to Modena. Here this benevolent 
physician and learned classical scholar of the 
seventeenth century was in touch with every 
available source of information of his own and 
preceding ages. For 30 years he labored in the 
field of medicine and public health, 18 of which 
were spent as professor of medicine at the Univer- 
sity. While there he prepared the greater part of 
the work which has made him so famous. 

Ramazzini wrote on various scientific subjects, 
being interested in physics, geology, and meteorol- 
ogy, as well as being a physician and above all a 
hygienist. His epidemiological researches excel 
all previous work on epizootic among animals. His 
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interest in the wretched working conditions of the 
humble artisans never failed. They attracted his 
attention and aroused his sympathy, and led him 
to devote his attention to occupational diseases. 
Having set himself to the task, he was untiring in 
his efforts to accumulate data by means of study 
and observations of the workers in the shops. It 
was this material, consisting of 40 chapters, which, 
when assembled and published in 1700, gave to the 
world the historic book De Morsis ArtTIFICUM 
DraTriBA. This work placed Ramazzini among the 
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Ramazzini 


immortals. In the preface he states with justi- 
fication that he has broken ground untouched by 
his predecessors. He realized to the full the ulti- 
mate importance that the subject he unfolded was 
to assume in the future. He quotes from the divine 
Hippocrates: “Whenever a physician visits a pa- 
tient he asks certain questions”, and to these Ram- 
azzini added one more interrogation: “What is 
your occupation?”, he being the first to realize the 
importance of the causative connection between 
occupation and disease. He states that the medical 
man even when aware of the patient’s profession 
seldom attributes sufficient importance to it. 
Ramazzini’s fame as a student, professor, and 
writer spread throughout Italy and Europe, and 
many eminent scientists visited him while at 
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Modena. Greater distinction came to him at Padua, 
where he was elected to many distinguished 
societies, such as the Berlin Academy of Science 
and the Arcade Academy at Rome. He was courted 
by all his learned contemporaries. Notwithstand- 
ing his fame and great accomplishments, his jeal- 
ous professional colleagues endeavored by malice 
to discredit this great genius. 

In 1700, when the first edition of his famous 
book appeared, the reputation of Ramazzini was 
so great that the Senate of Venice called him to 
Padua, that old Italian medieval University fam- 
ous for its teachers and students, Versalius, Har- 
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Frontispage—Ramazzini’s “De Morbis 
Artificum Diatriba” 


vey, and others. This venerable and beloved phy- 
sicilan was invited, at the age of 67, to accept the 
chair of medicine and thus succeed the great San- 
torio, the father of intro-mechanics. 

The first English translation from the Latin of 
Ramazzini’s work, DISEASES OF TRADESMEN, ap- 
peared in London in 1705. The front page reads 
thus: “Showing the various influences of particular 
trades upon the state of health; with the best 
methods to avoid or correct it, and useful hints 
proper to be minded in regulating the cure of all 
diseases incident to tradesmen.” 

A second edition of the book, to which the author 
added 12 chapters, came out in 1713. Ramazzini 
realized to the full the importance of his subject 
to the future. He was first to realize the causative 
connection between occupation and disease. He 
considered it an important duty of the medical 
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profession to make a specialized study of industria] 
conditions so that the worker might have a fairer 
chance to earn a livelihood without harm to him- 
self. “Several Crafts,” he remarks, “constitute 
a source of evil for those who follow them, and the 
unhappy workers, meeting with the worst of dis- 
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eases where they had hoped to find sustenance for 
themselves and their families, die cursing their 
thankless calling.” 

Having these ideas in mind, Ramazzini was led 
to devote his attention to occupational diseases. 
He not only studied conditions in the homes and 
workshops of the craftsmen, which he called “the 
only schools where any satisfactory knowledge of 
these matters can be obtained,” but he also wrote 
to experts in other countries for information based 
on their experiences. Twenty editions and trans- 
lations of his book appeared in German, French, 
Italian, English, and Dutch. 

Ramazzini thought “the various and numerous 
diseases produced in artificers by exercise of their 
respective trades were derived principally from 
two causes: first, the noxious quality of the mat- 
ter on which they work, which by breathing out 
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noxious steams and subtle particles which are of- 
fensive to human nature, gives rise to particular 
diseases; and in the next place, certain violent and 
disorderly motions and improper postures of the 
body, by which the natural structures of the vital 
machine are so undermined as gradually to make 
way for certain distempers.” 

His observations of writers’ cramp, his differ- 
entiation of diseases of cramps, his insistence, in 
season and out, on fresh air, cold water, simple 
living and wholesome domiciles, were far ahead of 
his age. He fully realized the importance of post- 
mortem examinations as an aid to determining the 
cause of disease, and complained that, owing to the 
ignorant superstition of his time, he was often 
denied permission to proceed to an autopsy. His 
chief qualities were exactness and accuracy of 
observation, which enabled him, in spite of his lack 
of knowledge of anatomy, physiology, chemistry, 
and bacteriology of his time, to arrive at sur- 
prisingly accurate conclusions. 

There is a fine humanity, free from any taint 
of the ludicrous, about the passages in his book on 
the diseases of some 40 tradesmen, “such as live by 
particular exercises and callings”, including metal 
diggers, gilders, painters, corpse bearers, fullers, 
midwives, and many other artificers. 

In one of his 40 chapters, that on the diseases of 
the metal diggers and gilders, he reviews the 
work of several of the great observers of the past, 
such as Hippocrates, Pliny, Agricola, Fallopius, and 
Kircherus. Ramazzini’s careful observations in 
regard to the evils of these two trades, “tremblings, 
pallor, griping of the guts, vertigo, palsy, and the 
falling out of the teeth”, all classic symptoms of 
mercurialism, were believed by him to be due to 
this metal’s “spirits”. In the same chapter con- 
cerning those who work in gilt where mercury is 
used, he describes in a classic way how these work- 
men quickly became “asthmatick, paralytic, and 
liable to vertigo, their complexions assuming a 
dangerous ghostly aspect”. “Few such workmen 
continue in that way to old age, for if they do not 
die while young, they become so miserable, their 
neck and hands tremble, their teeth fall out, and 
their legs are weak and maul’d with the scurvy.” 
He describes the case of a young man, a gilder, who 
died after two months’ confinement to his bed, 
having taken too little care to avoid the mercurial 
exhalations. “For they threw him at first into a 
cachectick habit of body, after that his face became 
wan, and of a carrion complexion, his eyes swelled, 
his breathing became difficult, his mind stupid, in- 
active, lazy, drowsiness seized his whole body. He 
had fetid stinking ulcers in the mouth, which void- 
ed incessantly a great quantity of ugly nasty mat- 
ter. This man died without fever.” 

It is interesting to note the preventive measures 

advocated to “avoid the sucking in of smoke in 
their mouths by turning their backs to the wind 
vhen gilders fired amalgam” (mercury fumes). 
_ His method of deduction is illustrated by the 
‘ollowing quotation: “Why mercury which when 
Siven internally was so effective for worms in 
children, should when subjected to fire give off 
such pernicious exhalations as to knock men down 
when received by the breath and nostril?” The 
sreat danger from mercury fumes on account of 
the finer disintegration of the poisonous metal is 
‘oday being combated by modern hygenic meas- 
ures, 


Ramazzini in his treatise also describes the dis- 
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eases of glass makers and grinders, the effect on 
the eyes of blowing molten glass, and the cause of 
pulmonary diseases. Two of the commonest afflic- 
tions of the glass blowers trade are cataract of the 
eye and emphysema of the lungs. Ramazzini ob- 
served with much concern the potters who prac- 
ticed this craft and art which was familiar to the 
ancient Assyrians and Egyptians. These artificers 
daubed the molten lead over their vessels before 
they placed them in the furnaces, thus producing a 
glaze. This meant that they received “by mouth 
and nostrils the lead particles and are seized with 
heavy disorders. Their hands begin to shake and 
tremble, soon become paralytick, lethargick, splen- 
etick, cachectick, and toothless, and in time you 
scarce see a potter who has not a leaden death-like 
complexion.” What a graphic description of 
plumbism, described so clearly 250 years ago. 

Ramazzini represents the potters of his day as 
affected with tremors, paralysis, disease of the 
spleen, cachexy, and loss of teeth; and he remarked 
that almost every man in this employ had “a cada- 
verous leaden face”. But I suspect that the pre- 
paration of the lead was then more operose, and 
the men exposed to the mineral fumes, which rose 
into the mouth and nostrils, as well as to the com- 
position with which their hands were constantly 
besmeared. He says, “Plumbum in vasis marmoreis 
molunt.” 

A graphic description of copper poisoning is re- 
lated by Ramazzini in his chapter on the dis- 
eases experienced by those who work in copper 
and tin. He notes that “the subtle atoms that ex- 
hale from copper while ’tis frequently heated for 
easier extension enters the lung and raises a dry 
cough, and by their acrimony corrode the vesicular 
texture of the wind-pipe and lungs, not to mention 
that they likewise occasion vertigo and discolor 
the complexions.” He further wrote “the nature 
of these particles lodged in the copper is set in a 
clear light by the beard and hair of the workmen 
which in these workhouses become green.” Could 
any description of an occupational disease due to 
copper be more clearly defined today than this 
astute observation published by Ramazzini in 1706 
in his first edition of De Morsis Artiricum Dta- 


TRIBA While he was professor of physics at Padua. 


Ramazzini was a good epidemiologist and des- 
cribed the outbreak of lathyrism at Modena in 
1690, the malarial epidemics of the region and the 
Paduan cattle plague of 1712. He was a meteo- 
orologist of some note and carried out researches 
for determining the temperatures of subsoils. 

He had many friends who esteemed him in 
recognition of his investigations in medicine, pub- 
lic health, and occupational diseases. Among those 
who paid tribute to this man of learning were Mor- 
gagni, Spoleto, Santorio, Malpighi, Leibnitz, and 
many others of note. 

He was, as Graham Crookshank stated, a great 
scholar, master teacher, and acute observer like 
Sydenham; possessed the wit to see the insuffic- 
iency of Galenic generalization; the curiosity and 
imagination of the true scientist; and yet, failing 
to grasp the logic of Gallileo, Bacon, or Harvey, fell 
back on tags of scholasticism and the follies of the 
Hippocratic school. 

Ramazzini was a great admirer of the writings 
of Hippocrates, which he read in Greek, and made 
frequent allusions to in his own book. When 
the Viennese Academy accorded him the fitting 
title of Hippocrates III, it pleased him immensely. 
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History, however, will cherish him forever as the 
Father of Industrial Medicine. 

Among his collected works are the OPERA OMNIA 
MeEpICA ET PHYSIOLOGICA ET PuHysIca, also a book, 
DISEASES OF INTELLECTUAL WoRKERS, and another, 
THE HEALTH oF NUNS. 

On November 5th, 1714, at the age of 81, while 
attending to his University duties, he was stricken 
with apoplexy. His physician was the great Mor- 
gagni, who diagnosed the cause of death as cerebral 
arteriosclerotic hemorrhage. 

This closed the career of the illustrious savant 
and benefactor of mankind. His mortal remains 
rest in peace at the church of St. Frances de Sales 
at Padua. His tomb bore no inscription—sine titulo 
—so the exact resting place is unknown. A statute 
was erected to his memory in Capri. 

One cannot but admire the man who, breaking 
through the conventions of centuries, thought it no 
indignity to learn of scavengers and pit diggers. 





Emergency Surgery 


Book Review 
By C. O. Sapprincton, M.D., Dr. P.H. 


MERGENCY surgery has become a very im- 
iZ portant field for the general practitioner as 

well as the industrial physician and sur- 
geon. Perhaps no better appraisal of the second 
edition of EMERGENCY SurRGERY, by Hamilton Bailey 
of London could be given than to quote the pre- 
face to the first edition as follows: “While writing 
the present volume I have pictured a patient 
stricken with an urgent surgical condition and a 
comparatively isolated surgeon called uvon to 
carry out appropriate treatment. Should these 
pages help the latter to save the former, their 
main object will be fulfilled. The teachings of my 
Masters are its foundations; practical experience 
gained in widely separated surgical centres is its 
scaffolding; while the building material comes 
from my case index. Every case which I have 
been called upon to treat, and, earlier in my ca- 
reer, every important case at which I assisted. 
has been written up and indexed.” 

The 1936 revision of this material contains 52 
chapters, considering the various organs and sys- 
tems of the body and related injuries, and also 
miscellaneous subjects, such as intravenous infu- 
sion; blood transfusion; anaesthesia for urgent op- 
erations; armamentarium; laparotomy; peritoni- 
tis; acute appendicitis; foreign bodies in the food 
passages; intra-abdominal injuries; intestinal ob- 
struction; acute intussusception; strangulated ex- 
ternal hernia; abscess of the breast; gangrene: 
lacerations and mutilations of the hand; burns; 
the blood; acute specific infections; cellulitis, ab- 
scess, carbuncle, etc.; foreign bodies in the air 
passages; acute otitis media and mastoiditis; and 
intracranial suppuration. 

The book is replete with illustrations of every 
character, some dealing with the instruments re- 
quired for specific operations, shown laid out on 
an operating table; others are of pictures showing 
the pathological conditions in color denoting 
changes observed at emergency operations; other 
illustrations refer to photographs and sometimes 
sketches depicting various procedures and use of 
specialized instruments. 

Another distinctive feature of the book is the 
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inclusion of references to the literature at the end 
of each chapter. Tables are used effectively in set- 
ting down the points in differential diagnosis and 
also in listing symptoms, physical signs, and diag- 
nostic points. An index of some 27 pages is a 
valuable adjunct. 

While the test of any book is its practical use 
and putting into application the principles and 
procedures set forth, the first impression wins fa- 
vorable results many times from the real atten- 
tion-compelling material of the author; frankly, 
the reviewer was so much interested in the strik- 
ing illustrations and in the direct appeal of the lu- 
cidity and brevity of the descriptions in the text. 
that he forgot that his was the job to review the 
book. 

The volume contains 842 pages, and 812 illus- 
trations, many of which are in color. The work 
was printed in England by John Wright & Sons, 
Ltd., Stonebridge House, Bristol, and is distribut- 
ed in the U. S. by William Wood & Co., Baltimore. 
This second edition was printed in 1936, and is 
priced at $14.00. 


Southern Railway Surgeons 


HE ASSOCIATION OF SURGEONS OF THE SOUTH- 

ERN RAILWAY SYSTEM has selected INDUSTRIAL 

MEDICINE as its official publication. This As- 
sociation held its Thirty-Ninth Annual. Meeting at 
Knoxville, Tenn., June 16, 17, and 18, 1936. 

The program included the following papers: 

1. “Some of the Evils that have Crept into the 
Profession,” by Dr. H. F. Lone, Statesville, N.C.; 

2. “The Management of Senile Cataract,” by Dr. 
W. W. Porter, Knoxville, Tenn.; 

3. “The Treatment of Fractures: Report of 
11,000 Cases. Lantern Slides”, by Dr. Epwarp T. 
NEWELL, Chattanooga, Tenn.; 

4. “Relation of Degenerative Diseases to Rail- 
way Efficiency,” by Dr. W. K. Vance, Bristol, Tenn.; 

5. “Treatment of Burns,” by Dr. W. H. FRAmp- 
ron, Charleston, S.C.; 

6. “The Lame Back,” by Dr. W. W. Harper, Sel- 
ma, Ala.; 

7. “Pain: Its Purpose and Suggested Pathology,” 
by Dr. W. S. NAsuH, Knoxville, Tenn.; 

8. “Meckel’s Diverticulum,” by Dr. ALBERT C. 
JACKSON, Jasper, Ala.; 

9. “The Time to Amputate Crushed Limbs,” by 
Dr. THomas H. Hancock, Atlanta, Ga.; 

10. “The Treatment of Skull Fractures and 
Brain Injuries,” by Dr. W. H. Bake, JR., Sheffield. 
Ala.; 

11. “Post Traumatic Psychoneurosis,” by Dr. 
Cuas. O. Bates, Greenville, S. C.; 

12. “Injuries to the Urinary Tract,” by Dr. Tom 
R. Barry, Knoxville, Tenn.; 

13. “Gas Gangrene,” by Dr. BATTLE MALONE. 
Memphis, Tenn.; 

14. “Vaginal Hysterectomy: Lantern Slides,” 
by Dr. Sam Orr Biack, Spartanburg, S. C.; 

15. “The Pressure Dressing: Slides. Photo- 
graphs,” by Dr. Husert A. Royster, Raleigh, N. C.: 

16: “Local Anesthesia in the Treatment of Frac- 
tured Bones: Slides,” by Dr. E. DUNBAR NEWELL, 
Chattanooga, Tenn.; 

17. “Fractures of the Femur: Slides.” by Dr. 
Murr Brapsurn, New Orleans, La.; 

18. “Fracture of the Lower Fifth of the Bones 
of the Leg,” by Dr. C. L. Gurcr, Gadsden, Ala. 











The Chest in Industry 


-Importance, Advantages, and Limitations of X-Ray Examinations 


tion of a broken bone 

no fine or constant dif- 
ferentiation of black and 
white density, contrast and detail is necessary 
practically all that is needed by the surgeon is to 
find out if the bone is broken, and, if it is, how 
the fragments line up after setting it. Slight 
variations in the degree of blackness of the film 
are unimportant. 

Not so in radiography of the chest. Here the 
whole story is dependent upon the fineness of de- 
tail, the sharpness of outline and contrast of den- 
sities that exist in the air-containing lung as 
sharply delineated from the blood vessels, broni- 
chial tubes and the fibrous supporting tissues of 


i THE x-ray examina- 


Fig. 1. 


ROSWELL T. PETTIT, M.D.., 
Ottawa, Illinois 


Under-exposed. Exaggeration of hilus and broncho-vascular markings. 


by 


the lung itself. Only by 
sharply outlining these fin- 
er structures can a proper 
diagnosis be made; while 
it requires no special skill and technique to 
produce a radiograph of a bone that will show 
callous formation and deposition of calcium, only 
fine and constant radiographic methods will 
demonstrate the progress of a pulmonary silicosis 
or the healing of a tuberculous cavity in a lung— 
only films that vary less than 10% in density, con- 
trast and sharpness can be compared—the human 
eye, it has been conclusively shown, cannot allow 
of greater differences in radiography of the chest.! 

“Figures do not lie but liars do figure” is an adage 
that most certainly applies to radiography of the 


Haziness and lack of 


detail at lung borders and apices. Such a film is very deceptive in showing too much. Technique: 60 
kilovolts, 1/20th second, 240 milliamperes, six feet distance 
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chest. All depends upon the density and contrast; 
many films are so pale, under-exposed and lacking 
in detail that practically nothing but heavy bron- 
chial and hilus densities are shown. It looks very 
bad—and at the same time on the same individual 
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due to the fact that each Roentgenologist has had 
his own ideas about what constituted an adequat« 
film, but the density, contrast and detail that suited 
him might vary as much as 200% from that of his 
colleague in some other hospital or laboratory.’ 





Fig. 2. Proper density, contrast and sharpness. Hilus densities are not exaggerated, broncho-vascular 

markings are clearly outlined but not over-emphasized. All areas of the lung including periphery are 

shown without haziness or blurring. Technique: 64 kilovolts, 1/20th second, 240 milliamperes, six feet 
distance 


with the same machine and same technique another 
film can be made and over-exposed to such an 
extent that no details are shown, nothing can be 
seen but the ribs, the diaphragm and the heart— 
all details of bronchial, hilus and lung shadows 
are blotted out. 

The first film is inadequate because it shows far 
too much, and the second is useless because it 
shows practically nothing. 

And yet films of both kinds are frequently pre- 
sented in court, and decisions involving thousands 
of dollars are made on such inadequate x-ray evi- 
dence. 

Roentgenologists of standing and repute have 
known and recognized these conditions and limita- 
tions for years—a situation which is in large part 





Standardization in chest films, the definition of 
what constitutes an adequate film, a film of the 
proper density to show the true lung and bronchial 
structures, that is neither too pale nor too dark. 
was the problem undertaken 12 years ago by Dr. 
McPhedran, Director of the Henry Phipps Institute 
of Philadelphia (a research institute for the study 
of tuberculosis.) He interested Dean Harold Pen- 
der, Moore School of Electrical Engineering, Uni- 
versity of Pennsylvania, with the result that 
Charles Weyl of the staff of that school started 
studying this problem with Dr. McPhedran. In 
1929 the National Tuberculosis Association be- 
came interested in this important problem, and 
through its research committee the Moore Schoo! 
X-Ray Laboratory was founded; since that time 
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apid progress has been made in the development 
f methods for making comparable films, and ac- 
urately controlled tests of apparatus and methods 
ave been worked out. 

Surveys of x-ray laboratories have been made, 
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laboratory studies, certain minimum standards 
have been evolved. These standards eliminate the 
useless or worse than useless radiographs that are 
too light and too dark, and, with the adoption of 
these minimum standards by national authorita- 





Fig. 3. Over-exposed. Broncho-vascular markings and almost all the hilus densities are obliterated. 


No lung detail is visible. 


The film reveals practically nothing except diaphragm, heart, ribs and trachea. 


Useless and misleading in that the important details are obliterated. Technique: 80 kilovolts, 1/20th 
second, 240 milliamperes, six feet distance 
All three of these films were made on the same, n *rmal individual at the same sitting, all developed at 
the same time. The only variation in technique was in one factor—voltage 


investigations of apparatus and techniques in 
various institutions and hospitals were conducted, 
methods were sought for determining and defining 
the best methods of producing x-ray films of the 
‘ungs, and as a result of these years of study the 
National Tuberculosis Association is prepared to 
irrange for an expert consultation service for in- 
dividual Radiologists, hospitals and sanatoria to 
nable them to meet these requirements. In fact 
. book has been written! for Roentgenologists with 
ecommendations for obtaining and maintaining 
hysical standards that will produce high grade 
Fe na sic of the chest, consistently and con- 
tantly. 


Through these inspections, consultations and 


tive bodies, such misleading x-ray evidence, I be- 
lieve, can be thrown out of court. 


HESE minimum standards need in no way in- 
terrupt our progress toward better apparatus, 
better films and better diagnosis in diseases of the 
heart and lungs, particularly occupational diseases 
of the chest. But they will go far toward eliminat- 
ing the haphazard and confusing state of affairs 
that exists todays in this field of roentgenology. 
These minimum standards as recently stated® 
are as follows: 
1. Density within the shadows of the chest as 
measured with the densitometer (photo-electric 
cell) must vary between .4 and 15 to be per- 
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ceptible. (See Reference*® and footnote* below.) 

2. Films should be examined in a viewing de- 
vice over which the roentgenogram is mounted 
with an illumination of 20u to 500 foot-candles. 

3. Apparatus with a capacity of less than 100 
kilovolts (peak) and 100 milliamperes of current 
should not be used** for chest roentgenography. 

4. Apparatus using half-wave rectification is not 
recommended. 

5. Time - temperature method for developing 
films should be followed carefully—variations in 
time and temperature from established standards 
of 65° and six minutes must be scrupulously 
avoided. 

6. Distance of focal spot of tube to film must be 
at least four feet and need not be greater than 
six feet. At a focal spot-film distance less than 
four feet there is a marked non-uniformity of 
radiation over the surface of the film and gross en- 
largement and distortion of shadows. 

7. Roentgen tube peak voltages should vary be- 
tween 50 to 80 K.V. (peak) depending upon thick- 
ness of the chest. 

8. The heart and lungs are in constant motion 
and in order to avoid blurring of shadows (an ex- 
tremely important factor in diagnosis of silicosis) 
exposures must be made in one-tenth of a second 
or less to “stop” this motion on the film. 

9. Tube current should be at least 100 milliam- 
peres. Apparatus furnishing less than this cannot 
deliver radiographs in a time of 1/10th second or 
less at a distance of four feet or more. The focal 
spot of the tube should be the smallest permissible 
for a given voltage and current. Fineness of detail 
depends upon the size of the focal spot. 

10. An accurate split-second timer is a necessary 
part of the equipment. 

If these minimum standards of apparatus and 
technique (both for exposure and developing) are 
used and the proper voltage and current are ap- 
plied, varying these factors with the thickness of 
the chest, radiographs with a density variation of 
.4 to 1.5 in different parts of the film as measured 
with the densitometer using a photo-electric cell 
can be constantly produced with a variation in 
density, contrast and sharpness of less than 10% 
from one film to another. Films can be produced 
on employees in industrial plants with a loss 
of material (film) of less than 5% due to mistakes 
(getting the film too light or too dark). 

This has been my experience in making over 
2000 stereoscopic radiographs of the chest, of the 
employees of the Libbey-Owens-Ford Glass Com- 
pany at the plant at Ottawa, Illinois. 


References: 
1. Weyt and WarReEN: Apparatus and Technique for Roent- 
genography of the Chest, Chas. Thomas, Springfield, Ill. 1935. 


2 and 3. Weyt, Warren and O’Neiti: 4m.J.Roentgenol., Vol. 
35, P. 527, 1936, and P. 534. 





*“The roentgenographic density of an area of a finished roent- 
genogram is defined as the logarithm to the base 10 of the ratio 
of the intensity of the light incident upon the area to the inten- 
sity of the light transmitted by the area. Contrast between two 
areas of the finished roentgenogram is defined as the difference 
of the densities of two areas.” 


** It will be noted in looking over these standards that no so- 
called “portable” machine is adequate. Apparatus of sufficient 
size, power and speed is required to make a radiograph in one- 
tenth of a second at a distance of at least four feet. But for the 
average industrial plant “portability” should not be a factor—all 
these plants have an adequate supply of electrical current and 
even the heaviest x-ray equipment can be transported in a one- 
ton truck. 
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The Use of Statistical Methods 


in Industrial Hygiene 


By WILLARD MACHLE, M.D. 


LL HISTORICAL references to the early in- 
AX astra environment indicate that it was 
rather simple as compared to our modern, 
highly specialized and organized industrial sys- 
tems.* Though both Hippocrates and Galen di- 
rected attention to diseases that we now consider 
essentially industrial in origin, little consideration 
was actually given to the evaluation of the health 
hazard or to its prevention, while the problem of 
the physician was relatively simple, too, in that his 
concern was limited to the bodily welfare of the 
patient as an individual. The medical perspective 
has been greatly expanded since the times of 
Agricola and Ramazzini, but so indeed have the 
problems confronting us; the number of industrial 
workers has increased enormously as have the 
hazards to which they are exposed, so that today, 
with our more elaborate records and more exact 
quantitative instruments, we are often involved 
with confusing and seemingly conflicting series of 
observations that necessitate new methods of 
working and altered viewpoints for elucidation. 

The problems increase in difficulty for the work- 
er in industrial hygiene more especially in that he 
not only is faced with the immediate necessity of 
focusing upon the individual who is sick for whom 
something must be done but must also assume the 
responsibility for other more impersonal but none- 
theless important medical problems. These are 
legion. The recognition of health hazards and 
the demonstration of their relation to known or 
new industrial diseases must be established, as 
must the possible effect of subclinical injuries upon 
the worker. In addition the problems of economic 
management are of concern to the industrial phy- 
sician who must be interested in them in their re- 
lation to the welfare, fitness and proper mental 
outlook of the worker. Indeed all phases of per- 
sonnel management, welfare and allied influences 
that are directed toward the maintenance of nor- 
mal mental and physical health of the employee 
such as sickness, unemployment and old age in- 
surance, compensation for disabilities, working 
schedules and bonus systems are but a few among 
the many influences affecting the worker and 
through him coming directly to the office of the 
industrial physician and hygienist. It goes with- 
out saying that an analysis and definite evaluation 
of all minor agencies and causes operating upon 
any individual worker or class of workers is not 
only not feasible but may even be silly in its 
futility. Many are indeterminate and we are con- 
stantly confronted with the high degree of vari- 
ability of biological material. What we are dealing 
with in each worker, then, is a veritable swarm of 
causes and modifying factors which can neither be 
stabilized nor evaluated, but fluctuate in signifi- 
cance without limit. 

How then can we ever hope to arrive at even a 
feeble understanding of the relations between the 
various problems of industrial hygiene, to say 
nothing of the causes operating in a given patient 
or set of circumstances? The answer lies, I be- 
lieve, in the use of quantitative biometric methods 





* From the Kettering Laboratory of Applied Physiology, University of Cin- 
cinnati, Cincinnati, Ohio. 
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; instruments for the proper attack on the prob- 

m Biometry concerns itself with the quantita- 
ive aspects of vital phenomena, obtained by exact 
ieasurement and subjected to precise mathe- 
natical analysis, using for this analysis statistical 
nethods. Yule, in his INTRODUCTION TO THE THEORY 
or STATISTICS, defines statistical methods as meth- 
ids specially adapted to the elucidation of quan- 
itative data affected by a multiplicity of causes. 

It is apparent from the inevitable advance of in- 
djustrial hygiene into quantitative fields that biom- 
etry is peculiarly adapted to its problems and in 
many branches appears even now to be an essential 
method; quantitative data are being obtained un- 
der a wide variety of conditions. We are frequent- 
ly dealing in terms of amounts of exposure, prob- 
ability of illness or injury at various concentrations 
of materials, etc. 

I do not mean to imply that statistical methods 
have not been applied in the past or that they 
have not been well used, but rather offer these 
remarks as a plea for their more extended use by 
workers in this field, particularly by those whose 
opportunities are greatest, namely, those actively 
engaged in the practice of industrial medicine. The 
proper technique of examination and manipulation 
of a given set of results may be more important 
than the investigation and accumulation of the ob- 
servations. Only too often are the conclusions 
drawn from observations impugned by the very 
methods that were used to establish them. A 
statement of the probable error of a result may 
either establish its validity or point out the neces- 
sity for further observations. 

It is not to be expected that workers or investiga- 
tors in industrial hygiene become mathematicians 
but it is necessary that they have some acquaint- 
ance with the elements of statistical science, not 
only for use in interpreting their own results but 
in addition for an understanding of the termin- 
ology as it is so frequently used in current medical 
literature, particularly in the increasing publica- 
tions on the mortality and morbidity of the indus- 
trial worker. The physician and industrial hy- 
gienist need include in his equipment only a few 
elementary methods for dealing accurately and 
critically with quantitative data. No proficiency 
in advanced mathematics is required nor need one 
be familiar with more than the application of the 
formulae that are employed. They need be in- 
struments only. For those of us who have not had 
the benefits of a course in biometry in our medical 
curriculum, the acquaintance is best made through 
one of the many elementary textbooks of statistical 
methods. From personal experience I can recom- 
mend Pearl’s INTRODUCTION TO MEDICAL BIOMETRY 
\ND STATISTICS. 

The use of the statistical method in an approach 
to a problem involves a certain change in point of 

view on the part of the worker that is not always 
easily brought about. While our immediate res- 
ponsibilities for the bodily welfare and health of 
‘he workers can not be neglected, one must acquire 
\ certain feeling for objective appraisal of the 
»atient as a subject, as a member of a group which 
as been arbitrarily segregated from other groups, 
’ a remainder upon the basis of kind or some at- 
ribute. The concepts of “subjects” and “groups” 
‘ust be created as beginnings for the study of 
‘umerically adequate samples. The restriction of 
tudy and record to sick patients alone will in- 

vitably lead to erroneous conceptions. It is only 
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by the application of statistical methods to large 
enough groups of sick and non-sick subjects that 
one can develop the proper concept of disease or 
injury and “normal”. We all ask ourselves from 
time to time, “What is normal?”, and attempt to 
establish the normal from our inner consciousness 
by a feeling of intuition based upon a “hunch” ar- 
rived at by seeing large numbers of patients, all of 
whom were considered as individuals with whose 
illnesses we were immediately preoccupied. It is 
only through study of workers as subjects, of cer- 
tain kinds and with certain measurable attributes, 
that we can, by using large enough groups, estab- 
lish the normal. Again in considering the data 
on the sick, one should consider the individual as 
a subject with certain medical variations from the 
normal in common with this group, all of whom 
deviate to a degree in respect to one or more at- 
tributes from the mean of the group of normals. 
It is only by this method that we can properly 
place the group in respect to normal and reveal and 
evaluate the less conspicuous effects of the indiv- 
idual’s employment. 

It may be helpful if we turn here to a few ob- 
servations upon aspects of problems in industrial 
medicine relevant to statistical science and il- 
lustrate by a few examples what may be accom- 
plished by the use of some of the more simple 
techniques. But before going further a most im- 
portant consideration must be mentioned, that is, 
the question of the reliability of the data. No sta- 
tistical methods or tests can in any way assure the 
essential accuracy of the observations. While it 
is true that wide aberrations may not survive the 
application of the method, yet they well might, and 
as a consequence might affect the validity of in- 
ferences made possible by the use of the method. 
Unprejudiced criticism of the crude records is the 
first responsibility in compilation of data, particul- 
arly so in the case of clinical observation, as in 
records of pallor, posture, muscular tone and the 
like. Laboratory measurements, even though es- 
tablished in principle and practice, must be care- 
fully scrutinized for the purpose of eliminating the 
personal equation as in the reading of colorimeters 
or in the counting of cells, as well as for the in- 
herent possibilities of error in the routine em- 
ployed. To cite an instance. One large-scale ex- 
periment that was undertaken during the “boom” 
days of heliotherapy involved the placing of a 
group of selected subjects on a regimen that in- 
cluded intensive heliotherapy. Among other data 
collected month by month and analyzed by statisti- 
cal methods were those obtained by measurement 
of the hemoglobin. It was believed that all pos- 
sibility of error had been eliminated by having the 
reading done by one careful technician only, us- 
ing the same pipettes and instruments throughout. 
Progressive and rather definite increases in the 
hemoglobin percentages were noted from month to 
month and it was found that these differences were 
statistically significant. Not until some of the per- 
centages reached levels of 110% and higher was it 
discovered that the liquid standard of comparison 
then in use had undergone progressive deteriora- 
tion in intensity, giving rise naturally to abnormal- 
ly high sample readings, and making worthless all 
data obtained with the instrument. The foregoing 
is but one of many examples of the need for care- 
ful and frequent calibrations of instruments of 
measurement. 

However, let us assume the accuracy of the data 
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and proceed with the first example of the applica- 
tion of the method. One of the simplest and most 
practically useful concepts employed in the method 
is that of the probable error. Through it we can 
measure the likelihood of error in our results and 
can state precisely the degree of reliability that 
they possess. For example, in Table 1 we have a 
partial tabulation of a number of means obtained 
from the measurements of the attributes itemized 
on the left. The technique employed in treating 
the data implies that if the magnitude of the con- 
stant or result is less than four times its own prob- 
able error the constant is not stable or significant. 
Thus in the first block containing the figures for 
stippling, initial examination, we find the constant 
or mean to be about 12 times its own probable er- 
ror, establishing its validity and expressing the de- 
gree of validity quantitatively by this relationship. 
When we compare this mean with that obtained 
from the hemoglobin studies at the time of initial 
examination we find that the latter has a relation 
to its own probable error of almost 300:1. It is, 
therefore, a more significant figure than the first 
by a correspondingly greater degree, the difference 
in this instance resulting from greater variability 
of the stippled-cell counts, the number of samples 
in each group being identical. It isapparent that the 
force of inferences based upon a specific constant 
will be directly affected by the trustworthiness of 
the constant in its relation to its own probable er- 
ror. This illustrates the very important assistance 
given us both in establishing the reliability of re- 
sults and in conferring upon them the authority 
necessary for comparison and acceptance. 


Initial 
Item examination 
Stippling, mean value and P.E........... 4.82 + 0.42 
Standard deviation...............0...... pee + 8.34 
Weight, mean value and P.E............. 158.33 + 1.27 
Standard deviation............... cael + 24.64 
Systolic blood pressure, mean val- 
EERE arene 125.65 + 0.63 
Standard deviation.............0000000000... + 12.32 
Diastolic blood pressure, mean val- 
CRETE SEERRERFRES SESS Serereavese 78.27 + 0.47 
Standard deviation.......................... + 9.36 
Pulse rate, mean value and P.E......... 79.80 + 0.52 
Standard deviation.......................... + 10.37 


Hemoglobin per cent., mean value 


i CIES RD ST 87.23 + 0.31 
Standard deviation + 6.02 


Table 1 


A second use of the probable error is in furnish- 
ing a criterion for establishing the validity of dif- 
ferences between like attributes or constants in 
different groups. For example: In connection 
with a study involving exposure of a large series 
of animals to an acid gas, hematological studies 
were carried out to determine whether exposure 
to the gas was associated with permanent changes 
in the blood. Having collected the data, the first 
step was to set them down and analyze them in 
such a fashion as to determine whether or not 
statistically valid differences existed between the 
groups, i.e., the exposed group and the control 
group. The results are given in Table 2. The 
statistical validity of the differences between the 
sets of means is determined by the relationship 
between the magnitude of the difference between 
the means and the probable error of that differ- 
ence. If the difference is greater than four times 
its own probable error, it is considered valid. It 


be or LE ER 


INDUSTRIAL MEDICINE 


June, 1936 


can be seen in Table 2 that we were dealing with a 
valid difference only in the case of the erythro- 
cytes. Obviously any assumptions as to cause or 
relationships between these differences as a con- 
sequence of exposure in the experiment can only 
properly be based upon the differences in the case 
of the erythrocytes. There can, of course, be no 
implications of cause and effect by virtue of the 
use of the method, its function here being to 
measure precisely the inherent validity of the 
measured effects. By reference to the proper 
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Erythrocytes .. 5323+ 23..+ 432.. 5657+35 ..+ 361.-—7.97 


(000 omitted) 
Hemoglobin .. 79.8+0.14..+ 
0 


ad 
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. 81.0+0.36..+ 3.47.-3.13 
(per cent) 


Leucocytes ....11668 170..+3200..11705+310..+5318..- 


Table 2 


tables for estimating the significance of differences 
or deviations we find the probability to be only 
about 1 in 14 million that the difference between 
the means for erythrocyte counts in the two groups 
of animals was due to chance alone. In the case of 
the means for hemoglobin the probability that the 
difference was due to chance alone was 1 to 27, 
invalidating the difference. 

A third use of the probable error concept is de- 
rived from the first use discussed, namely, the 
measurement of the reliability of the data. It is 
easily apparent that the reliability of data must 
be greatly affected by the numbers obtained in 
relation to the normal variability of the attributes 
under consideration. If we are measuring an at- 
tribute, let us say stippled-cell counts, having a 
wide range of variability in apparently normal 
individuals, we would not expect a stable mean 
from a small number of results; chance selection of 
samples from the wide range of variability would 
result in wide fluctuations, reflected in a high prob- 
able error, a consequence of the few samples in 
relation to the wide variability of the attribute. 
On the other hand if we elect to study the hemo- 
globin percentages on normal workmen we would 
anticipate, from what we know from previous 
results, that random samples would group them- 
selves rather closely together. This may or may 
not be a consequence of a lesser degree of vari- 
ability as it is directly influenced by the methods 
of determination and expression of results. In 
general it is true that for any given result the 
smaller the number of samples, the greater the 
probable error, and the less reliable the results. 
However we stated before that the criterion of the 
reliability of a constant was its probable error and 
in any case the constant should be at least four 
times its own probable error. We can therefore 
use this relationship as a basis for determining the 
number of samples to be obtained for a given study. 
We can subject to the method such data as have 
been accumulated and if we find that the resultant 
constant, the weighted mean for example, is at 
least four times its probable error, we then have an 
expression of its reliability. Whether or not we 
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ntinue to accumulate data for the purpose of re- 
icing the probable error will depend upon the use 
which the constant is to be put. As an illustra- 
n we have been interested in the normal urinary 
iorine excretion. Accordingly we took one hun- 
ed samples at random from male subjects scat- 
red throughout the United States and Canada, 
nd after tabulation of the results derived a mean 
ving a value of 50 times its probable error. We 
It this to be a proper representation of the facts 
sofar aS men were concerned but questioned 
hether or not similar levels of excretion would 
e encountered in women and children. The num- 
er of subjects to be sampled in answering this 
jue ation was determined by the stability of the 


Hospital aaa 
Women Children 


luorine in urine 
mgm./liter 


Random samples 
from subjects 


eS | cee _ CEOEFEe eee l - 
ES eee See Ca 5 
0.90 — 1.09 ..................... . Jee 7 
Fe a oe 4. — 
Feo ae _ a a 
1.50 — 1.69 ................. ~ a : ae _2 
ee ae 4 
1.90 — 2.09 ................ 1 
2.10 — 2.29 ........... l 
2.30 — 2.49 ................. , z = 
i ES | oes SS 1 
OE eee eee 
I Se} oe 19 19 
een a 1.07 0.02......1.11 0.06......1.08 0.05 
Standard deviation 0.30... 0.42 0.32 
Greatest difference 
in means . 0.04 
P. E. of difference 0.06 
Table 3 


Frequency distribution of subjects according to fluorine 
per liter of urine 


aminations. Examination of Table 3 showed this 
mean to be stable, being 18 times its probable er- 
ror. This demonstrated that our samples were 
numerically adequate and eliminated the need for 
a larger group. We then turned to the original 
question of whether or not the mean for women 
or children was significantly different from that 
obtained for men. Obviously a difference of 0.04 
mgm./L. is visible—its significance as measured by 
its relation to its probable error of 0.06 is nil, in- 
dicating that for purposes of study of urinary 
fluorine excretion in normal people, men, women 
and children are one group. On the other hand if 
arge numbers of subjects in each of the above 
Jroups are studied we may well find that as the 
robable errors decrease, the difference of 0.04 may 
iot change and at some point may acquire definite 
‘atistical significance. We would then be in a 
Osition to state that the mean urinary fluorine 
xcretion for women did differ significantly from 
nat for men. It becomes more and more appar- 
nt in working with biometry that it is only 
irough the employment of large groups that the 
sser differences obscured or engendered by 
wer variability are elucidated. 
[t is not possible without adding materially to 
e length of this paper to explain more of the 
imerous techniques made available by use of the 
‘tistical method but I should like before closing 
mention one artifice that we have found most 
eful. It is derived more from the studies of 
‘obability than from statistics and is called the 
'-Square test. Through its use we are able to 
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calculate the operations of chance in the associa- 
tion of two attributes under observation. For 
example, we have been studying for some time 
both the level of lead excretion and stippled-cell 
counts on a group of individuals selected in respect 
to the type of lead exposure that they encounter, 
specifically, exposure to tetraethyl lead. Naturally 
we are primarily interested in the results in re- 
lation to the other attributes of the group, the 
state of health, the frequency of intoxication, etc., 
but during the study of the data the question of the 
relationship between the stippled-cell count and 
the urinary lead excretion arose; were these at- 
tributes completely independent or did an associa- 
tion exist between them? This was answered by 
the application of the four-fold table, a modifica- 
tion of the chi-square test as illustrated in the two 
tables in Table 4. The computations furnish us 
with a precise measurement of the magnitude of 
deviations (in this case, the association) of the dis- 
tribution beyond the limits expected from the op- 
erations of chance alone. In other words, is the oc- 
currence of a high stippled-cell count with a high 
level of lead excretion a chance phenomenon or 
are the two found together more often than would 
naturally occur from the operation of chance alone”? 
To enable our calculations we set down in checker- 
board fashion the two arbitrary magnitudes of each 
attribute and from the resultant distribution by 
application of the chi-square method calculate the 
skewness or deviation from normal chance dis- 
tribution that has occurred. This is represented 
by the figure under the column headed “chi- 
square” in the tables, and by comparison of this 
figure with standard tables we can find the odds 
that the distribution encountered was due to the 
operation of chance alone. These odds are to be 
found under P in the last column, in terms of odds 
of chance occurrence at 100 trials. Values of chi- 
square less than 13 or 14 or probabilities greater 
than 1:1000 that the result occurred by chance 
alone are not significant. It is apparent, therefore, 
that in the above group there is no regular as- 
sociation in magnitude of stippled-cell counts and 
lead excretion. We have inferred from the lack of 


A 


Less than 0.16 
mgm. Pb. per 


0.16 mgm. Pb. 
Stippled-cell or more per Chi- 


counts liter urine liter urine square 
Below twenty......1572...................... 12 
3.857 9.74 
‘s, ig 2, |) Tene 
B 
Less than 0.08 0.08 to 0.16 mgm. 
Stippled-cell mgm. Pb. per Pb. per liter Chi- 
counts liter urine urine square P 
ee 50 
0.987 31.73 
Between five 
and twenty...... Sree 25 
Table 4 


correlation that the two are not dependent. Asa 
further consequence the magnitude of the stippled- 
cell count could be considered a measure of the 
lead exposure and excretion in this group and ac- 
cordingly we were able to recommend that routine 
stippled-cell counts in the above group be discon- 
tinued, or at least greatly reduced in frequency. 
Much needless routine can frequently be elimin- 
ated by using the foregoing technique to compare 
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tentative procedures with those of a known degree 
of accuracy. 

In the foregoing I have attempted to point out on 
the basis of our experiences what help we can de- 
rive from the statistical method by the use of its 
simpler techniques alone. In the past much effort 
has been wasted and the benefits of a great deal of 
valuable data vitiated by the very methods of 
analysis and presentation employed in their eluci- 
dation. 

No physician can continue to use obsolete 
methods of diagnosis and treatment with any hope 
of success nor is the modern industrial hygienist 
justified in the employment of methods of analysis 
that are out of date or may even be unsafe. 

{I should like at this point to record my gratitude 
to Dr. T. J. LEBLANc, Professor of Preventive Medi- 
cine, College of Medicine, University of Cincin- 
nati, for his kindness in reading and criticising 
this article. | 


Length of Life 


Book Review 
By C. O. Sapprncton, M.D., Dr.P.H. 


HIS valuable book presents in non-technical 
fashion the more important and interesting 
facts and relationships regarding life tables, 
and traces from early times to the present day the 
prolongation of human life. It is written by 
Louis I. Dublin, Ph.D., and Alfred J. Lotka, D.Sc. 
Longevity is analyzed in relation to geography, 
the separate causes of death, to occupation, to 
heredity, and to many other factors. Especial 
attention is given to the part which modern 
medicine and sanitation have had in adding some 
20 years to the average length of life within 
relatively recent periods of time. 

The appeal of this material is to many types 
and groups of people—as the authors have said 
in the preface: “But the purely quantitative as- 
pect so clearly exhibited in the life table is only, 
as it were, the skeleton of dry bones about which 
hangs the living story of the biological and socio- 
logical circumstances determining the course and 
duration of human existence. While therefore the 
life table has been the backbone supporting the 
general structure of the study here presented, 
chapters have been devoted to all those essentially 
‘human’ topics which have a close bearing on the 
subject. 

The appeal of these chapters is thus, in part, 
to the general public; in part, more particularly to 
specialists; those interested or actively at work 
in the fields of medicine, public health and sani- 
tary science, and those who have to deal with 
national or international problems of political 
economy and social planning. There is also a 
group of readers equipped with special technical 
knowledge in statistics who will find in this work 
data in a form calculated more expressly for 
their needs. Those, like vital statisticians and 
actuaries, whose interest extends in this way to 
detailed procedure, will find in the last chapter, 
on the construction of life tables, full and de- 
tailed information regarding the methods follow- 
ed in computing certain of the original life tables 
presented in this volume.” 

Perhaps geographic differences have been some- 
what over-emphasized in the material in this 
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volume. For instance, it may be said that the 
contrasts between the urban and rural cancer in- 
cidence may be somewhat misleading to some 
readers, although this may be explained by the 
fact that low rural death rates in certain States 
may imply incomplete reporting or absence of 
adequate hospital facilities. The authors how- 
ever state that “the urban excess may be more 
apparent than real.” 

Physicians and surgeons doing industrial work 
will be more and more called upon to evaluate 
the factors concerned in the estimation of life 
expectancy, just as such metheds are now being 
used in public health work—for the general pro- 
cedures and problems in industrial medicine and 
surgery are quite similar to those encountered in 
the practice of medicine and surgery among other 
groups. 

The book contains 400 pages, numerous charts 
and tabulations, is published by The Ronald Press 
Company, 1936, New York City, and is priced at 
$5.00. 


1935 Year Book of General 
Therapeutics 


Book Review 
By C. O. Sapprncton, M.D., Dr. P.H. 


ARKING the advances in the application 
\ /| of therapeutics to the practice of indus- 

trial medicine and surgery is the Annual 
Year Book of the above title, edited by Bernard 
Fantus, M.D. 

A few abstracts from the author’s introduction 
will serve to show in how many widely separate 
fields advances have been made: 

“Among items of general therapeutic technique, 
continuous gastric suction by the Wangensteen 
method has been elaborated in considerable prac- 
tical detail. It has been pronounced the greatest 
single advance in postoperative care within re- 
cent years. The technique of lumbar puncture 
has been perfected so as to make it entirely safe 
in competent hands. The injection treatment of 
hernia is described in considerable detail, so as 
to give the physician the opportunity to employ 
this method in suitable cases. ... Powdered stom- 
ach is establishing itself in pernicious anemia 
therapy, and liver extract seems as specific in the 
prevention of progress of nerve tract degenera- 
tion as it is in promoting the regeneration of red 
blood corpuscles. It is also being advocated in the 
treatment of sprue. ... The preservation of blood 
for purposes of blood transfusion, now practiced 
extensively in Russia, is one of the newer devel- 
opments pregnant with enormous practical possi- 
bilities. . . . So-called ‘alcoholic neuritis’ seems to 
be due not to the alcohol but to vitamin B de- 
ficiency; and it is claimed, may be prevented by 
taking 1.5 gram autolyzed brewer’s yeast per 
ounce of liquor consumed... . The histidine 
therapy of peptic ulcer has had so many articles 
in current literature that one feels that it may 
have some merit, though its value is still being 
doubted by some experienced clinicians.” 

The book is divided into various sections on the 
following subjects: General Therapeutic Technic 
(including various procedures); Antipathogen 
Therapy (including asepsis and related subjects); 
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Immunization; Pyrexitherapy; Restoratives; Tis- 
sue Alterants; Function Modifiers; Toxicology, in- 
cluding antidotes, burns, and various types of 
poisonings; and Nonpharmacal Therapeutics (in- 
cluding mechanical agents, hydrotherapy, ther- 
mic agents, radiant energy, electrotherapy, and 
psychotherapy). 

The section on Toxicology is of particular inter- 
est, and here the subject of plumbism is treated 
from the standpoint of etiology, symptomatology 
and therapeutics. Chemical burns, poisoning by 
arsenicals, aminopyrine, strychnine poisoning, 
quinine poisoning, tobacco poisoning, alcohol 
poisoning, food poisoning, mycetism and spider 
poisoning are also referred to and reference given 
to the literature. 

For the reader’s convenience there is a subject 
as well as authors’ index. Illustrations, graphs 
and diagrams are used to good advantage. The 
book is an invaluable adjunct to the library of 
any physician and surgeon who continues to rely 
on advances in therapeutics and wants to keep 
up with the times. 

The volume has 460 pages, was published in 
1936 by The Year Book Publishers, Inc., Chicago, 
and is priced at $2.25. 
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Doctors and Juries 


Book Review 
By C. O. Sapprncton, M.D., Dr.P.H. 


1. OFTEN happens that a small volume con- 
tains words of great wisdom. 

That is the impression one gets in looking 
over and reviewing the book of the above title 
by Humphreys Springstun, of the Detroit Bar. 
The subtitle of this small book is “The Essentials 
of Medical Jurisprudence.” 

An indication of the thoroughness with which 
the author has treated the subject can be gained 
by looking at the titles of some of the chapter 
headings. 

These headings include among others: “Con- 
tractual Relations; Negligence; Warranties; Dam- 
ages; Standards of Practice; Burden of Proof: 
Necessity of Prima Facie Case; Allegations Re- 
quired; Statute of Limitations; Expert Witnesses; 
Privileged Communications; Hospital Records as 
Evidence; Hypothetical Questions; Necessity for 
Consent;” various relationships of insanity con- 
sidered in several chapters, and a chapter en- 
titled “Observations.” 

The legal view of the author is well shown in 
the following quotation taken from pages 96- 
Y7 in the chapter on “Influencing a Jury”—“It 
would be well if medical witnesses and defendant 
doctors while in court would do as is done by 
many lawyers, namely, carefully weigh and study 
out each and every detail of appearance, action, 
speech, mannerism, question and attitude toward 
court, jury, witnesses and opposing counsel and 
clients. 

“Many very successful trial lawyers, who are 
usually excellent practical psychologists, buy their 
clothes on the basis of their courtroom effective- 
ness; omit certain types, kinds and articles of 
adornment because they might arouse prejudice; 
talk in a certain tone and manner to attract 
sympathy; show aggressiveness or subservience 
as the occasion indicates that either will win 
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favor; display fight or glide along suavely as 
seems the best salesmanship at the time and un- 
der the circumstances; use full voice or speak 
lightly or lowly according to the necessity of 
desire for emphasis or hope of playing up or down 
some particular point; talk slowly or rapidly, 
clearly or speedily, with enunciation plain or 
slurred, and use good or poor grammar according 
to the indicated exigencies of the occasion; ask 
questions with deliberation or in a machine gun 
rapid-fire manner according to what is desired to 
be obtained from (or done to) the witness; appeal 
to play ball with the judge or force situations 
contra, according to whether it seems best to ap- 
pear favored or discriminated against for the pur- 
pose of arousing sympathy; and act courteously 
or assume righteous indignation as the circum- 
stances may necessitate and the time, occasion and 
witness may require for the greatest favorable 
effectiveness.” 

While the foregoing points of view may be quite 
generally accepted by the legal fraternity, it is 
doubtful whether scientific medical men can imi- 
tate so clearly their brothers of the legal fratern- 
ity or can adapt practically such methods when 
giving expert testimony on the witness stand. 
Many times the reviewer has heard the warning 
that a “medical advocate” is out of place in court 
and it would seem that to follow rather closely 
the advice of the author would be impinging 
rather closely upon this latter conception. 

It is comforting to know that the author does 
have the interest of the physician at heart when 
he stresses the following words, taken from pages 
74-75, of the chapter on “Expert Witnesses,’—“In 
some localities it is the practice for some mem- 
bers of the bar to impose upon physicians and 
surgeons, as well as upon others who can give 
expert evidence, by serving the desired witness 
with an ordinary subpoena requiring his presence 
in court and accompanying it with the paltry 
fee for one day or one-half day as designated by 
the statute; and then asking that witness ail man- 
ner of questions requiring the giving by him of 
opinions based upon his knowledge and experi- 
ence, and, of course, not offering to him any 
proper or reasonable compensation therefor. This 


‘is one of the lower forms of legal chiseling, for 


while any witness having knowledge of the facts 
of a lawsuit may properly be required to drop his 
personal affairs and attend court to tell what he 
has seen or heard and therefore knows, it is mani- 
festly unfair to take a man (who knows nothing 
about the case on trial) away from his occupation 
in order to utilize what he merely thinks in the 
light of his special knowledge and experience, 
without first arranging to compensate him ade- 
quately for such a service.” 

If, however, experience counts for anything, the 
procedure of using subpoenas has also been abus- 
ed with regard to persons who actually know the 
facts. 

Notwithstanding the foregoing mild criticism, 
the volume has much in its favor and should find a 
very practical place in the library of every indus- 
trial physician and surgeon who has problems of 
medicolegal importance—and that includes the 
maiority of this professional group. 

The volume contains 150 pages, in fabrikoid; 
was published in 1935 by P. Blakiston’s Son & Co., 
Inc., Philadelphia, Pa. 

It is priced at $2.00. 

















Proper Seating 


An Aid to Industrial Efficiency— 


EVIEWING medical 

literature we find that 

certain occupations 
were considered as constitu- 
ting a menace to health as 
far back as the time of Hip- 
pocrates. Some 200 years before Christ, Plautus 
described a lameness characteristic of tailors, and 
Jouvenal spoke of the “blear-eyed smith”. How- 
ever, occupational diseases did not occupy a 
prominent part in literature until Stockhausen 
issued a small book on lead poisoning and diseases 
in 1556. Later, 1690, Ramazzini published his “De 
Morbis Artificum Diatriba’, in Italy. This work 
was translated into English in 1705, and into 
French in 1711, and revised by Ackerman in 1783 
and Patisser in 1882. Industrial medicine was in 
its beginning, and from that time numerous con- 
tributions appeared, though it remained for 
Halfort (Berlin, in 1848) to contribute the first 
direct association of “fatigue” with “faulty pos- 
ture”. Within recent years the problems of 
posture and fatigue have been accorded the place 
in medical literature rightfully their own.  In- 
dustry has awakened to the vast economic and 
financial losses which neglect of these important 
subjects has occasioned in the past.* 

Your attention is invited to the subject of 
proper seating as being an aid to industrial effi- 
ciency. This must be accomplished by first 
pointing out the effects of improper posture. 

Fatigue is said to be a physiological condition 
of the cells and organs which have undergone 
excessive activity with a resulting loss of power. 
A more proper consideration would be to view 
fatigue from a dual standpoint of both psychical 
and physical aspects. When a person has been 
for a considerable time active physically, men- 
tally, or both, he develops a condition familiarly 
described as “feeling tired’; the sensation is one 
of weariness and is truly a psychical phenomenon 
in that it conveys no comprehension of any phy- 
sical changes in the tissues of the body, though 
important and material changes actually have 
taken place. Physiologists have been greatly 
concerned to find just what these changes are, 
and even now some of these changes remain un- 
solved. 

The phenomena of fatigue are exceedingly com- 
plex in the human body. All organs and tissues 
must of necessity work to a greater or less degree 
in unison; excessive work on the part of one body 
structure increases the work required of others. 
In order that any muscle or group of muscles 
may be brought into play the central nervous 
system must supply the impulse requisite for the 
action. The action itself demands increased ac- 
tion upon the part of the heart and respiratory 
organs in order that the increased supply of 
oxygen required may be supplied. Various glands 
are stimulated to increased function, with greater 
secretion and the result of placing an added labor 


* Read before The Seventh Annual State-Wide Safety Conference of the 
North Carolina Industrial Commission, May 14-15, 1936, Charlotte, N. C. 
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upon the eliminatory systems. 

Following the excessive 
activity there is a greater or 
less loss of the internal or in- 
herent power which is char- 
acterized as “energy”. De- 
crease in this energy is attributable to changes 
taking place in that unknown energy-holding 
compound, as well as to a reduction of the avail- 
able number of such compounds in the body. This 
constitutes the first or initial etiological factor in 
the production of fatigue; the second prime factor 
is found in the accumulation of poisonous waste 
materials within the system. 

There is only one exciting factor in the produc- 
tion of fatigue—and that is work. 


HAT happens to the individual as a direct re- 

sult of fatigue? His ability to perform is re- 
duced; his output is diminished; the quality of his 
production is lowered; his mental aptitude is re- 
duced; his susceptibility to disease is increased 
in direct ratio to the lowering of his vitality; he 
is much more liable to commit errors, and his 
likelihood to sustain personal injuries is greatly 
enhanced. 

It has been repeatedly shown that the largest 
number of injuries associated with industry oc- 
cur shortly before the close of the day’s work,— 
the peak being reached on Saturdays. In a 
study of some 1300 injuries sustained it was found 
that at least 25% were attributed either directly 
or indirectly to fatigue. 

The important role played by improper posture 
in the production of fatigue is readily conceded 
by all who have given careful consideration to 
the subject. He who would perform his daily du- 
ties with the utmost of efficiency and the minimum 
of fatigue must be seated in a manner which will 
be as restful as possible by demanding a mini- 
mum of mental, nervous, and muscular exertion 
for its maintenance. Such a position or posture 
must conform to the anatomical requirements of 
man. 

For years the employee has been left very 
largely to his own resources as regards his man- 
ner and mode of seating, else he has been pro- 
vided with a chair, stool or bench, constructed 
without thought or consideration of its adapta- 
bility to the worker’s needs or conformity to his 
structural anatomy. Of course a person may sit 
properly upon any kind of seat,—a soap box if 
need be,—but to do so requires the exertion of 
considerable muscular effort, in turn calling for 
an increased expenditure in nerve force and men- 
tal activity. 

These conditions detract from the employee’s 
application to the duty at hand, while increasing 
the production of fatigue. 


HE Gilbreth International Committee On In- 
dustrial Fatigue has conducted an extensive 
study on the subject of industrial seating in con- 
nection with fatigue. At its annual meeting a few 
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vears ago two orators laid great stress upon the 
ieleterious effects of improper posture upon the 
world’s industry, and emphasized the importance 
f adoption and use of chairs constructed along 
anatomical lines and permitting of complete ad- 
jiustments to each individual worker. 

' For many years I have maintained that the seat 
a worker must occupy during his laboring hours 
should admit of such adjustments as will enable 
its being fitted to him with the same degree of 
accuracy as are his clothes or his shoes. To 
properly adapt a chair to an individual requires 
the service of a trained adjuster; the novice may 
expect no better results from his labors than 
were he trying to fit a coat—without any know- 
ledge of tailoring. Any chair failing to admit of 
complete adjustment to the individual occupant, 
and not constructed along lines to meet the ana- 
tomical requirements of man, is unworthy of be- 
ing called a posture chair. 

Many years of experience with the problem of 
postural seating leads me to conclude that a chair 
should embody certain essential factors: 

(1) Height of seat from floor must be adjust- 
able so that the occupant may sit comfortably 
upon it with the feet resting flat upon the floor 
and the angle at the knee being practically one 
of 90°. 

(2) The seat should not extend sufficiently far 
forward to impinge upon the blood vessels and 
nerves in the popliteal space at the back of the 
knee, and not sufficiently far backward to exert 
pressure upon the coccyx. 

(3) The seat should slope from before back- 
ward, a drop of approximately one inch in 12, so 
as to encourage gravitation toward the back of 
and into the chair. 

(4) The chair back should not exceed five 
inches in depth (perpendicular) and admit of full 
adjustment in both the vertical and horizontal 
planes. Contact between the back itself and the 
rear edge of the seat should never be permitted. 

(5) Special types of work may necessitate spe- 
cial construction in order to meet the above re- 
quirements. An example is found in operating 
a telephone switchboard. In such instances the 
chair must be rather tall and the seat’s height 
adjustment must be made with regard to a pro- 
vided footrest instead of the floor. 

Such a chair will conform to the human ana- 
tomy, and will admit of full individual adjust- 
ment. 

Support will be afforded at the lumbar region 
where the first symptoms of muscular fatigue 
invariably appear. 

The shoulder blades will be unencroached upon 
and their movements, and those of the arms, unre- 
stricted. 

Pressure upon the coccyx will be obviated and 
the weight of the body will be sustained upon the 
tuberosities of the ischii, as was intended by na- 
ture, 

The fold of the knee, through which pass ar- 
teries, veins and nerves supplying the leg and foot, 
Will be sufficiently away from the front edge of the 
‘eat to prevent pressure being exerted upon them 
with a consequent retardation of function. 

_ The seat having a gentle slope backward, will 
oe Suggestive of a tendency to gravitate the body 
oack into the seat so that the occupant will sit 
properly and refrain from slouching. 

Undue pressure along the posterior surface of 
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the thighs, especially toward the knees, will be 
obviated by a proper adjustment in height of the 
seat from the floor. 


AN having assumed the upright position, 

studies of posture must consider this as be- 
ing his normal attitude and any deviation there- 
from as faulty. A perpendicular line dropped 
along the side of a person standing with a correct 
posture should pass through the center of the 
ear, center of the shoulder, center of the hip, 
center of the outside of the knee and center of 
the external malleolus at the ankle. In such a 
posture the varied parts of the body are so 
superimposed upon each other that the forces 
of gravity play a large role in maintaining the 
attitude with a minimum of physical or mental 
exertion. When seated, there must of necessity 
be flexion at the hip and knee; the head and 
trunk should be maintained in as nearly a corres- 
ponding attitude as possible to that of the standing 
posture. Where work will not permit of this 
erect attitude being maintained throughout, the 
head may be slightly inclined forward without 
disturbing the erect attitude of the spine. Should 
inclination of the body forward be required, it 
should be accomplished by pivoting at the hip 
joint and not by slouching of the spine,—under 
which conditions the straight line passing through 
the ear, shoulder and hip becomes oblique while 
retaining its relative relationships. Even when 
at rest one should not slump or slouch. 

The general effects of improper sitting posture 
are reflected in disturbances resultant upon a 
flattened chest, rounded shoulders, obliteration 
of the natural curvature of the spine, protrusion 
of the abdomen, removal of the natural support 
provided for the heavy abdominal viscera by a 
natural shelving of the spine upon which these 
organs are held by the abdominal muscles, and 
undue stress upon the supporting ligaments, to- 
gether with a retardation of circulation. 

Since reciprocal and coordinate action exists 
between all vital organs of the body, it is practi- 
cally impossible to enter into a detailed discus- 
sion of the effects of improper posture upon any 
organ or set of organs without reference to 


interferences sustained in connection with other 


physiological functions. 

The performance of any voluntary act origi- 
nates with a desire, conscious or subconscious, 
within the brain from which impulses are trans- 
mitted to the group of muscles which must be 
brought into play. So long as the brain is sup- 
plied with a normal quantity of properly oxy- 
genated blood and there is no retardation in the 
venous stream carrying off the waste products, 
brain fag or fatigue will manifest itself with a 
remarkable degree of slowness. In a _ slouched 
posture the heart’s action is impeded, there is a 
diminution in both the quantity and quality of 
blood supply with a corresponding decrease in 
drainage through the venous system, resulting 
in the rapid manifestations of symptoms of 
fatigue; the subject begins to feel sleepy, yawns 
frequently, responds but sluggishly to external 
stimuli, lags in his work, and as fatigue increases 
becomes proportionately inefficient. 

Fatigue acts upon the muscles of the body in 
a threefold manner. Muscles will respond to an 
enormous amount of action before exhibiting 
symptoms of fatigue, which are vaguely described 
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as a soreness within the muscle. When cerebral 
impulses are retarded, or circulatory function is 
impeded so that oxygen is not supplied in suffi- 
cient quantity to permit of full combustion, and 
products of decomposition are inadequately re- 
moved, muscle fatigue will be exhibited with far 
greater promptness and increased intensity. 


HAT the osseous structure of man is sub- 

jected to varied and permanent changes due 
to long continued assumption of certain positions 
has long been recognized. As mentioned before, 
a lameness characteristic of tailors was noted 
many years before Christ. All are familiar with 
the hunched back of the wood sawyer, the ele- 
vated shoulder of the man working at a high 
desk, the bowed legs of the Western cowboy, the 
rigidly erect carriage of the military man, and 
innumerable other examples. All of these are 
produced artificially and follow changes taking 
place in the contour of bones themselves due to 
prolonged assumption of a posture characteristic 
of the occupation. While these conditions are 
readily noted by the most casual observer, 
equally as positive changes occur in the spine, 
ribs, breastbone and other portions of the osseous 
system which may only be noted upon careful 
physical examination, including x-ray pictures, 
which changes may be more deleterious to human 
welfare than are those which were previously 
mentioned. 

The spine consists of 24 segments, known as 
vertebrae, between each pair of which is inter- 
posed a pad of soft tissue known as an interverte- 
bral disc. 

The lower end of the column which is formed 
by the amassing of these vertebrae and discs 
rests upon a large bone known as the sacrum, 
while upon the upper end of the column is super- 
imposed the skull. It is upon the ability of the 
vertebrae to rotate slightly upon each other that 
the body may be turned from side to side, while 
the compressibility of the intervening discs al- 
lows of bending the body forward, backward, or 
to either side. When viewed directly from the 
rear the spine of a normal person presents a 
perfectly straight line, but seen from the side 
the spine naturally possesses a series of curves, 
which, beginning at the base of the skull, are 
convexed anteriorly in the cervical region, pos- 
teriorly in the thoracic region, and again an- 
teriorly in the lumbar region. This curvature 
has much to do with the absorption of shocks 
which are constantly sustained by all individuals, 
since even walking produces a certain amount of 
shock, and prevents transmission of this shock 
to the brain. 

Long continued improper posture may result 
in alterations in shapes of the vertebral bodies, 
resulting in an accentuation of the normal spinal 
curvatures or development of essentially abnor- 
mal curves. This may occur either in the region 
of the neck, the chest, or the upper or lower 
portion of the abdomen. The curvature may be 
very slight or so exceedingly marked that the 
natural curvatures of the spine are completely 
obliterated and the distance between the upper 
and lower end of the spinal column so shortened 
that approximately one-seventh of the length of 
the entire spine is lost. It is difficult to show 
anterio-posterior curvatures of the spine unless 
they are of a very marked degree. Curvatures 
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of this class may be only transient in their char- 
acter, and the subject may straighten himself into 
a normal posture when not at work, but since 
many hours are daily spent in the performance 
of his labors, very deleterious effects are produced 
upon the vital organs. 


HE interior of the body is divided into two 

main cavities, the upper known as the thoracic 
or chest cavity and the lower as the abdominal]! 
cavity. Separating these two chambers is a mem- 
brane composed of muscular and tendonous fibers 
attached irregularly around the lower part of the 
chest cavity and to the inner surface of the ribs. 
It is arched upward so that the central portion 
is considerably above its borders. This mem- 
brane, known as the diaphragm, forms the base 
of the chest cavity which extends upward to the 
neck and is surrounded by the sternum in the 
front mid-line, the ribs from the breastbone out- 
ward, around the sides, and then backward to the 
spine in the mid-line behind. 

Within the chest cavity are the lungs and 
heart. Beginning at the throat is the trachea 
which extends downward into the chest and be- 
tween the lungs for a distance of about four or 
four and one-half inches where it divides into 
two tubes known as the main bronchial tubes, one 
of which passes to either lung, which it enters, 
and then divides and again subdivides until its 
minute ramifications open into the air cells lo- 
cated within the lungs and which are not more 
than 1/200 of an inch in diameter. Woven about 
these air cells is a rich network of minute blood 
vessels through the walls of which oxygen is 
taken up by the blood from the air in the lung 
cells, while carbon dioxide, a product of tissue 
decomposition, is given off from the blood and 
eliminated in the expired air. 

Respiration is an involuntary process, taking 
place without any thought being directed there- 
to and whether we be awake, asleep, or uncon- 
scious, and is not subject to control of the will for 
more than a few seconds. The process consists of 
two entirely distinct functions, inspiration and 
expiration. 

In inspiration, an impulse originates in the 
respiratory center which is transmitted to the 
muscles lying between each pair of ribs and to 
other larger muscles which overlie the ribs, caus- 
ing these muscles to contract, thereby raising the 
ribs and increasing the size of the chest cavity. 
At the same time an impulse is sent to the dia- 
phragm causing its muscular fibers to contract, 
drawing the dome downward toward the abdomi- 
nal cavity, adding to the increased size of the 
chest capacity. 

Since the air about us exerts a constant pres- 
sure of approximately 15 pounds to the square 
inch, when pressure is removed from the lungs 
by raising of the chest wall and lowering of the 
diaphragm, there occurs an inrush of air which 
inflates the lungs until they fill the now enlarged 
chest cavity. 

Upon complete inhalation the normal adult 
lungs contain approximately 200 cubic inches of 
air, “the vital lung capacity. During the process 
of respiration, only about 20 cubic inches of air 
are expelled from or taken into the lungs with 
each respiratory cycle, the tidal air. By an ef- 
fort of will either more air may be inspired or 
expired, but as soon as the will ceases to be 
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rought into play the breathing rate will return 

» normal. Air contains about 79% of nitrogen, 
0% of oxygen, and 1% of other gases whose ac- 
ion plays little or no part in the human economy. 
Vhen the air reaches the air cells of the lungs 
ts oxygen is taken up by the blood flowing 

‘hrough the network of vessels surrounding these 
cells and at the same time carbon dioxide (a 
product of tissue cell decomposition) is given off 
oy the blood to the air for elimination. Oxygen 
is therefore the essential product contained in 
air and necessary for blood purification and life,— 

normal person consuming approximately 53 
cubic feet of oxygen in 24 hours. 

At the end of the inspiratory function an in- 
hibitory impulse from the respiratory center re- 
leases the chest muscle and the diaphragm from 
the contracture to which they have been sub- 
jected and the relaxing muscles permit the chest 
wall to drop; this, aided by the weight of the 
shoulders and arms, decreases the chest capacity 
and mechanically forces air out of the lungs. The 
diaphragm pressing upward from below aids in 
expelling the air and lessening the size of the 
pleural cavity. 

This constitutes expiration. 

Since, in a thoroughly slouched posture, the 
cubical contents of the chest are diminished by 
approximately one-seventh, it is readily seen that 
there will be a deficiency or almost three cubic 
inches of air at each inspiration, or about 70,000 
cubic inches in a 24-hour period. 

Such a deficiency entails an enormous loss of 
oxygen, the element vitally essential to life and 
health. 

In a slouched posture the exhalation and elimi- 
nation of carbon dioxide is decreased, an accumu- 
lation taking place in the blood stream and be- 
coming an important factor in the production of 
fatigue. 

Blood, relieved of carbon dioxide and charged 
with oxygen in the lungs, passes into the heart 
from whence it is pumped throughout the entire 
body to supply both oxygen and nutriment to 
all structures thereof. When the chest is cramped, 
the lungs and heart are pressed against each 
other, as well as against the abdominal viscera 
below, and the heart’s action is impeded to a 
greater or less extent. 

The greater burden placed upon this organ, 
when so cramped, results in an impeding of the 
circulation, an increase in the amount of labor 
which the heart must perform, and ultimately 
leads to an increase in blood pressure and to ar- 
teriosclerosis. 

A slouched posture obliterates the shelving 
which the abdominal portion of the spine pro- 
vides as a partial support to the heavy viscera, 
such as the liver. With an added pressure, due 
to the crowding downward of the lungs and 
heart, the abdominal viscera are inclined to be 
misplaced downward. After a time this ptosis 
becomes permanent. It is not infrequent to find 
the stomach and transverse colon of these sub- 
ects in the extreme lower portion of the abdom- 
nal cavity. 

When such conditions exist elimination is natur- 
ily retarded and absorption of toxic materials, in- 
‘ucing arthritis, favored. 

In the female the delicate generative organs, 
situated in the lowest portion of the abdominal 
avity (the pelvis), are frequently displaced and 
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their circulation disturbed by reason of the 
viscera crowding down upon them. 

A worker seated upon a chair constructed along 
anatomical lines and thoroughly adjusted to the 
individual is required to give very little, if any, 
thought to his body. Undue pressure at all ob- 
jectionable points is obviated. The head and 
shoulders are supported upon the spine as they 
should be—rather than hanging therefrom. The 
spine itself is maintained in a natural position 
without accentuation of the normal curves or the 
development of abnormal ones. Chest move- 
ments are unrestricted, permitting freedom of 
action for the lungs and heart in the performance 
of their important functions. Neither the abdomi- 
nal or pelvic viscera are displaced or crowded in 
such a manner as to impede their functions or 
the circulation to them. 


ANY industrial enterprises have recognized 

the deleterious effects of improper posture 
in the production of fatigue and the diminution 
of efficiency among their employees. Numerous 
plants have supplied their employees with chairs 
constructed with a view to anatomical relation- 
ship with the worker’s body and properly ad- 
justed to each individual. Also educational cam- 
paigns with regard to proper seating posture 
have been instituted. 

Where proper seating has been instituted and 
a close observation maintained with reference 
to the results there is a unanimity of experience 
that the results are a marked increase in effi- 
ciency. 

Such results, much to be desired, are not imagin- 
ary. 

They may be obtained and verified by any physi- 
cian or employer who will give proper considera- 
tion to the matter of posture with regard to his 
employees. 

Education is the keynote of ultimate success in 
improving the industrial man power of our coun- 
try, and the field is broad. A physician must 
realize that in advocating proper posture in in- 
dustry he is working along the line of preventive 
medicine — to which the profession has conse- 
crated itself. The employee should be taught to 
maintain proper posture because attention di- 
rected along this line is a protection to his own 
health, as well as enabling him to render to his 
employer the greatest efficiency of which he is 
capable. 

The employer should understand that by atten- 
tion to proper postural seating he is conserving the 
health of his employees, prolonging their years of 
usefulness—if not their lives and, by the preven- 
tion of fatigue, increasing the efficiency of his force 
and contributing to the ultimate success of his busi- 
ness. 

A proper seating posture will at all times favor 
full lung capacity breathing, oxidation of the 
blood in a minimum of time, free exhalation of 
carbon dioxide, unrestricted functions of the 
eliminatory systems, lessened expenditure of 
nerve force, and a reduction in muscular efforts, 
conditions which tend to increase body resistance, 
to eliminate fatigue, and to promote better health 
as a whole. 

Correct posture means, for the employee, 
greater comfort, better health and less fatigue; 
for the employer, less loss of time, greater effi- 
ciency, and increased financial return. 
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Abstracts of Papers of Annual Meeting and Clinical Session of the Central 
States Society of Industrial Medicine and Surgery, Springfield, I1., May 19,1936— 


TTHE May, 1936, Annual Meeting and Clinical 
Session of the Central States Society of In- 
dustrial Medicine and Surgery, the follow- 
ing papers were presented in the morning ses- 
sion: “Comparative Methods in Treatment of 
Fractures,” by Dr. C. N. PEAsE; “Congenital De- 
fects Simulating Traumatism,” by Dr. A. H. Con- 
LEY; because of the absence of Dr. J. A. VALENTINE 
who was to speak on “General Discussion of Frac- 
tures,” Dr. GEORGE APFELBACH spoke extempor- 
aneously on this subject; and the final paper on 
the morning program was “Dupuytren’s Contrac- 
ture,” by Dr. G. W. STABEN. 


R. PEASE, in discussing “Comparative Meth- 

ods in Treatment of Fractures,’ commented 
that there were many new devices and so much 
new apparatus invented in the past few years re- 
garding the treatment of fractures, that many had 
not stopped to anlayze the specific uses of these 
types of apparatus nor the procedures involved. 
The speaker uses wires and pins wherever neces- 
sary but did not find that these adjuncts were 
often essential. Quotations were made from Haas. 
of San Francisco, and from material given at the 
American Academy of Orthopedic Surgery at St. 
Louis last year to the effect that there is now a 
growing impression that there is a tendency to 
too much mechanics in orthopedic surgical practice 
—that there are many gadgets, wires, and other 
apparatus for the use of the orthopedic surgeon; 
it was hoped that the Academy would take the 
position that a breathing spell might be used for 
the proper evaluation of these procedures and that 
the tendency to use apparatus to a considerable 
extent carries danger of reliance on mechanical 
methods to the neglect of clinical examination 
procedures—tfurther that mechanical devices can- 
not hasten healing, and that surgeons should be 
warned against too ready acceptance of these meth- 
ods unless they are based on sound physiological 
principles. The author believed that a great many 
fractures can be treated by reduction without un- 
necessary manipulation, by the closed method and 
then by the use of a circular plaster cast. Such 
methods have resulted in a minimum amount of 
time in convalescence and less pain to the patient. 
From his experiences the speaker was convinced 
that the circular cast is an excellent supporting 
device. Comparisons were made between ex- 
amples of methods in recent textbooks and the 
literature, and with the results of the author, 
which were very simple, as noted above, the com- 
parisons being demonstrated by a series of lantern 
slides showing various types of fractures and ap- 
pliances such as screws, nails, and pins inserted, 
whereas for comparative cases the author showed 
fractures in his experience which were treated 
by the simpler methods with equally good effects 
and sometimes better results. One should keep in 
mind that bone is a highly specialized living tissue. 
The examples of the cases which the author show- 
ed in this presentation were those which were re- 
duced in the first attempt. Slides were then 





shown on the screen of bimalleolar fractures, of 
both bones of the leg, of the tibia alone, fractures 
of the neck of the femur, spiral fractures of the 
humerus, olecranon fractures, both bones of the 
forearm and also of epiphyseal separation. In 
every instance, comparisons were made by the 
simpler methods of the author with the more 
complicated and mechanical methods as illustrated 
in texts and recent articles in the literature. In 
one case of the author’s the patient was 65 years 
old and a diabetic and reduction was done with- 
out anesthetic with a good check-up on the x-ray 
results one year later. Usually it is possible to 
make reductions without anesthetics, and in a 
number of cases seen in consultation it was nec- 
essary to make further reduction in the position 
of the bones. In some instances it was necessary 
to use local anesthetics. In closing, Dr. Pease 
stated that he had applied between eight and nine 
thousand circular casts and had used them with- 
out any difficulty. It would seem, therefore, that 
the simpler methods without the use of such high- 
ly mechanized procedures would give equally 
good results in the treatment of these various frac- 
tures and that, further, the possibility of infection 
and reaction of foreign bodies, would be minim- 
ized. 


R. CONLEY, in presenting the subject “Con- 

genital Defects Simulating Traumatism,” 
exhibited a series of lantern slides showing how 
in many instances such defects or developmental 
anomalies may be mistaken for the effects of 
trauma or may be claimed to be associated with 
trauma. In this respect these conditions become 
of great medicolegal importance. Among these 
conditions illustrated were examples of Pola- 
grini’s dislocation, simple epiphyseal separations 
of the femur and tibia, variations in tibial epiphy- 
ses and tubercles, bipartate and tripartate patel- 
lae, small bodies in the vicinity of the os calcis, 
metatarsal epiphyseal separations, sesamoid bones 
around the metatarsals, bipartate sesamoid bones 
near the first metatarsal bones, small areas of bone 
deposited in the plantar fascia, phleboliths in the 
region of the greater trochanter and others. Ex- 
amples were also given of what is characterized 
as os acetabuli, osteochondritis dessicans at the 
head of the femur, os radiale, outgrowths on the 
femur due to muscle pull, views of the shoulder 
from different positions which may be misleading. 
rupture of the acromio-clavicular joint, wide acro- 
mio-clavicular joints in youthful subjects, failure 
of fusion of the transverse process of lumbar 
vertebra, coccyx at right angles to the body of the 
sacrum without pain or history of trauma. Also 
shown were fractures of the pelvis with the as- 
cending ramus partly absent because of a develop- 
mental defect, pieces of bone not attached to the 
vertebra and which never become attached, cal- 
cified bodies in the ligamentous structures of the 
neck, wedge-shaped dorsal vertebra without trau- 
ma, and variations in the lambdoidal suture of the 
skull. The author particularly stressed the neces- 
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ty of having pictures of both sides of the body in 
egard to the developmental defects which may 
ake place in various bones, and one should never 
ive a final opinion on an x-ray film of one side of 
he body without proper comparison with the 
ther. 


R. APFELBACH, in presenting a “General 

Discussion of Fractures,” called attention to 
several points which he found interesting in his 
long experience. First in reference to chest in- 
‘uries, a case was demonstrated in which appar- 
ently there was nothing more than an injury to 
the ribs. However, the patient later on had a 
chill with respiration of 40, a temperature of 101; 
in another four to five days the patient had re- 
covered but there was still pain in the chest and 
considerable dyspnea. In such instances the use 
of the stethoscope is advised. The film should also 
show the parenchyma of the lungs and should be 
followed up one week later by another film. The 
essayist emphasized the point that pleuritis is 
rather common particularly in the region of the 
diaphragm, in chest injuries, and is probably 
caused by the rupture of small vessels or the oc- 
currence of a hemothorax, which consequently or- 
ganizes and produces fibrous adhesions. It is sug- 
gested that in cases of chest injuries the patient be 
properly strapped and put to bed for observation. 
Another point which has been brought to mind by 
the experience of Dr. Apfelbach is the fact that 
pain does not exist in tabetics after fracture and 
in certain instances the patients are liable to 
walk around a great deal, either with crutches 
or otherwise, and do great damage. A number 
of such cases were brought to mind where the 
patient either had a Charcot joint, or in frac- 
tures of various bones did not feel pain and 
complications set in because of this factor. This 
emphasizes the need for a general examination 
regarding the general constitution of the pa- 
tient. Other conditions which are also import- 
ant in the treatment of fractures include a tend- 
ency to spontaneous fractures and a great num- 
ber of fractures on persons having hemiplegia 
and infantile paralysis. Pernicious anemia also 
offers a condition frequently encountered in frac- 
tures, and of course there are cord changes and 
atrophy of the cortex of the bone. Dr. Apfelbach 
commented favorably on Dr. Pease’s presentation 
but did find, however, that the Kirschner wires 
and pins are useful because in certain instances 
traction by adhesive or moleskin really produces 
complications, and relaxation is not as well ob- 
tained as in the use of pins. After all, it is a mat- 
ter of judgment, and one must certainly get good 
relaxation and avoid osteomyelitis and amputa- 
tion. Films were demonstrated of patients having 
a comminuted fracture of the os calcis; fracture of 
the head of the radius, and also a subastragular 
dislocation. A fracture of the scaphoid was also 
demonstrated by x-ray film. In the fracture of the 
9s ealcis which was comminuted, there was a des- 
truction of the two articular surfaces and a pin 
was used with good results. In the fracture of the 
nead of the radius, the arm was put up at 90°, the 
batient went back to work and there was no loss 
pronation or supination. In the subastragular 
dislocation the closed reduction was not success- 
‘ul; finally a fusion was done and the patient was 
able to get around without crutches. The import- 
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ant point to remember is that open reduction is 
possible for the first few days but later on in many 
instances an arthrodesis will be necessary. In 
treating the fracture of the scaphoid a plaster cast 
was supplied but after two weeks there was evi- 
dence of a beginning aseptic necrosis; eight weeks 
later there was still non-union and the cast was 
taken off and reapplied for eight weeks; again 
after eight weeks union occurred. Some author- 
ities believe that aseptic necrosis never disappears, 
but this is an example of a case in which healing 
took place after a period of 24 weeks. 


R. G. W. STABEN gave the last paper of the 

morning session on “Dupuytren’s Contrac- 
ture.” His paper was a result of a summary of 
the present literature on the subject, and referred 
particularly to this condition, which is a fibrosis 
and contraction of the palmar fascia. It was first 
described by Sir Astley Cooper, but in 1831 Dupuy- 
tren first described the operation. The condition 
is commonly ascribed to trauma but little is known 
as to its real etiology. It appears, however, that 
heredity is important because there are instances 
where other members of a family had the same 
effects. Mevyerding, of Rochester, has shown that 
heredity is important in about 25% of his series 
of cases. His figures also show that the condition 
is more important in men (88‘, as compared to 
12% in women) and that the average age is ap- 
proximately 51. Infection also plays some part 
and is found particularly in the tonsils and teeth. 
Both hands are usually affected, and in Meyer- 
ding’s series 64°, showed bilateral effects, 25% on 
the right and 11% on the left. Fifty-five percent 
of the cases occurred among mental workers and 
45° among laborers. Important comment was 
made on the description of the anatomical re- 
lationships, especially regarding the locations of 
nerves and vessels in the palm. As the condition 
progresses the fascia hypertrophies and contracts, 
drawing the fingers into flexion but the tendons 
are not affected nor is there any inflammation of 
the skin. The onset is slow and insidious and is 
usually first noted at the base of the ring or little 
finger. The contraction gradually pulls the fingers 
to the palm with marked atrophy of subcutaneous 
fat. Treatment is surgery, being a dissection of 
the fibrous tissue with great care not to affect 
nerves or blood vessels, stripping off the fibrosis 
from its upper palmar attachment out to its distal 
attachment digitally. There must be proper pre- 
operative care, thorough cleansing and preparation 
for operation, and a bloodless field. Complete 
hemostasis can be accomplished by hot sponges 
before closure of the incision. If there is any de- 
fect in the skin, one may repair it with a pedun- 
culated graft. A case was then demonstrated of 
a car repairman who two years ago first noticed 
the bilateral contracture. There was no history 
of this condition in any members of the family 
and no foci of infection were located. There was 
a history of sciatica in 1925 for a period of several 
months. This man was operated about two months 
ago and still shows some reaction with consider- 
able limitation of flexion, but it should be remem- 
bered that the patient is still convalescing. 


N THE afternoon session, the following papers 
were presented: “Injuries to the Brain and 
Spinal Cord,” by Dr. A. VERBRUGGHEN; “Abdominal 
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Injuries,” by Dr. RoGER VAUGHAN; “Occupational 
Dermatitis: Etiology, Differential Diagnosis and 
Treatment,” by Dr. C. J. WHITE. 


R. VERBRUGGHEN, in presenting his most 

interesting subject, made use of lantern 
slides on which outlines of material made it pos- 
sible to follow his ideas very closely. He first 
stated that it might be that the personal opinions 
which he expressed were peculiar to his experi- 
ence and to himself. He first exhibited a classifi- 
cation of different kinds of injuries to the brain 
as follows: (1) the patient with a fatal injury; 
(2) the patient with a non-fatal injury, and (3) 
the patient with a fatal or non-fatal injury, which 
covers the majority of cases. Of those with the 
fatal injury, the effect is severe and there are often 
multiple injuries; there is profound collapse and 
deep coma; the reflexes are absent and the pupils 
are fixed; the patient is obviously in extremis. Of 
the non-fatal cases there is slight collapse, the pa- 
tient being either conscious or semiconscious; he is 
restless and irritable and irrational but he answers 
questions and can be aroused; furthermore he 
moves all of his extremities. Of the fatal or non- 
fatal, or indeterminate group, there is marked col- 
lapse with relatively deep coma; there are absent 
reflexes; there is a positive Babinski sign; the 
pupils react poorly or not at all; painful stimula- 
tion causes movement of all four extremities; the 
blood pressure tends to rise with slowing of pulse; 
the patient may be in this condition for hours or 
for days. As to treatment, in Group 1, or the fatal 
group, treatment should be expectant for the first 
few hours—relapse should be treated by the ap- 
plication of external heat, by supporting the cir- 
culation by caffeine sodium benzoate and by the 
subcutaneous use of fluids of 1000 cc. sodium 
chloride or 5% glucose or 400 ec. of 25% glucose 
(sucrose is now being used with good effect and a 
comment will be made on it later). The emer- 
gency treatment of wounds is also important. If 
a patient in this group survives a few hours, he is 
then treated as in Group 3. In Group 2 treatment, 
or the non-fatal group, one should immediately 
apply restraint; sedatives should be given but 
never morphine; lumbar puncture may be done 
when quiet and tractable, mainly for the purpose 
of prognosis; there should be rest in bed depending 
upon the symptomatic improvement and_ the 
presence or absence of blood in the spinal fluid. 
In Group 3, or the indeterminate group, the treat- 
ment is first for collapse; under general manage- 
ment, the blood pressure and the pulse should be 
charted every hour on the same chart because it 
gives vital information; sedatives should be given 
for rest but no morphine—codine has been found 
to be an excellent help in this regard; the circula- 
tion should be properly supported; the head of the 
bed should be elevated and change of position 
made frequently; the movements of the extrem- 
ities should be observed in detail; intracranial 
pressure should be relieved by lumbar puncture 
twice a day, by the intravenous injection of hyper- 
tonic glucose 400 ec. of 25°% solution twice a day 
and possibly by decompression which is a some- 
what rare procedure. In considering fractures of 


the cranial bones, a fracture of the base is sus- 
pected if the spinal fluid escapes from the ear, for 
which a clean dressing should be applied and the 
patient turned on the affected side; if a fracture 
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of the vault of the linear type is suspected, com- 
pression treatment is started after collapse, and 
in depressed fractures treatment is started afte: 
collapse, by open operation. X-ray pictures should 
not be taken until the collapse symptoms hav: 
passed off. In extradural hemorrhage there are 
three types which are generally recognized, but 
there are additional facts which are necessary 
since it has been shown that 10% of cases die be- 
cause of extradural hemorrhage. Such hem- 
orrhage may occur with or without fracture— 
with or without bloody spinal fluid, and with or 
without a lucid interval. In absence of the lucid 
interval there is deepening coma and insidious 
onset of hemiplegia and perhaps dilated pupil on 
the homolateral side; these effects develop within 
the first 48 hours ordinarily. More often the men- 
ingeal sinuses bleed rather than the arteries. One 
may depress the common carotid artery for a 
test and in some instances the common carotid 
may be ligated. Lantern slides were then pre- 
sented showing middle meningeal hemorrhage 
simulating brain bruise; perivascular infiltration 
and pericellular and perivascular edema. In the 
reduction of pressure sucrose is worthy of con- 
sideration because it is said not to produce a sec- 
ondary rise of pressure. The speaker emphasized 
that in all diseases or injuries of the spine, there 
are what are called “pivots of collapse” in the soft 
bodies of the vertebra. In considering spinal cord 
injuries, the author spoke of a stage of “spinal 
shock,” a stage of “reflex activity,” and a stage of 
“failure.” In the treatment of these injuries, the 
following points are important: closed reduction 
by means of traction or the use of a bed; care of 
the urinary tract by catheterization, use of anti- 
septics, cystotomy, and lavage; care of the bowels 
by enemas, aperients, and the avoidance of loose 
stools; care of the skin by proper cleaning and 
friction, use of water or dry bed, and alternating 
the position of the patient; the relief of spasticity 
by the Stoffel operation, tendon transplantation 
or posterior root section—the use of laminectomy 
and fluids. A discussion of contraindications for 
laminectomy was also given, as well as indica- 
tions for laminectomy. In summarizing, the au- 
thor stated that injury to the spinal column from 
indirect violence is not usually considered a sur- 
gical emergency because the damage to the cord 
is sudden and irremediable—injury to the cauda 
is impossible to repair and further hemorrhage 
rarely causes compression of the cord. 

In discussing this paper, Dr. ROGER VAUGHAN stat- 
ed that a fixed dilated pupil means a break in the 
optic tract. When one finds petechial hemorrhages 
in the retina, it is reasonable to believe that the 
same type of hemorrhages have occurred in the 
brain, and there is, therefore, a bad prognosis. 
The mental conditions associated with injuries to 
the brain and spinal cord have been well worked 
out by the psychiatrists, and there is now a fair 
idea as to whether acute psychoses have relation- 
ship to trauma. It is important to remember that 
the patient may aspirate his vomitus and there- 
fore should be turned on the side until the stom- 
ach is emptied. Another important point is atten- 
tion to the bladder and Dr. Vaughan does not like 
the use of an in-dwelling catheter. In closing the 
discussion, Dr. Verbrugghen agreed with Dr. 
Vaughan in all instances except with regard to 
bladder treatment. He prefers the in-dwelling ca- 
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eter. In some instances operators are increasing 
he strength of the sucrose solution from 25 to 
9%, but Dr. Verbrugghen thinks that this causes 
violent reaction. 


R. ROGER VAUGHAN presented the subject 
“Abdominal Injuries,” and used the usual 
lassification of abdominal wounds, namely pene- 
‘rating and non-penetrating. He took it for granted 
hat injuries of blunt origin might be more inter- 
esting to the audience. In consideration of this 
subject, it is important to know if a viscus is rup- 
tured and if so, which one—the answer to these 
questions determines the necessity for operation, 
the character, time and the pre-operative prepar- 
ation and procedure. It is well also to know whe- 
ther the patient may have other injuries, and if 
there are other injuries elsewhere, whether also 
other abdominal injuries. In considering if there 
is a ruptured viscus, the data in the history are 
usually insufficient, but one may reason from oth- 
er sources. Rarely does a blow from a fist cause a 
rupture of a viscus; a kick from a man is usually 
insufficient, but from an animal a kick generally 
causes ruptured viscus. Falls on the face are usu- 
ally not sufficient, nor are falls from heights or- 
dinarily so, while whirling objects may exert suf- 
ficient force to cause rupture; crushes between 
some moving object and a wall are usually suffi- 
cient to cause rupture of a viscus. There are three 
important things which help to decide whether 
there has been rupture: pain and tenderness, ri- 
sidity, and silent abdomen. There is not so much 
to worry about if there is only pain and tender- 
ness, but sometimes there is an acute appendix, 
or the rupture of an ulcer or pyosalpinx or gall 
bladder may give these symptoms. The peristaltic 
sounds of the abdomen are normal in variation 
and frequency and are continuous and run into 
each other; naturally they are hastened by meals 
and catharsis, and this should be kept in mind. It 
is difficult to simulate rigidity. Use should be 
made of the x-ray, blood count, hemoglobin, and 
blood pressure. The x-ray may show fluid levels 
in perforation and perhaps pneumoperitoneum. 
The liver dullness is displaced laterally as well as 
anteriorly, and there is shifting dullness on 
change of position. There is no pneumoperiton- 
eum in rupture of the small bowel except after 
the first 24 hours and this has no practical value 
anyway, because contamination has already tak- 
en place in the peritoneum. In cases of ruptured 
bladder, samples of urine should be taken; air 
may be put into the bladder and a fluoroscopic 
examination made. If the rupture is extraperi- 
toneal, the air can be seen in the tissues. Rupture 
of the bladder is often missed because a _ peri- 
tonitis is waited for. One may also miss bladder 
rupture diagnosis if the urine is clear, but here 
we must keep in mind the silent abdomen. The 
small bowel is most frequently injured and func- 
tion may be judged by sound. The large bowel is 
not often ruptured. A case was cited of where a 
patient had a perforation of the sigmoid found at 
speration and made an uneventful recovery—this 
s in contradistinction to a perforation of a diver- 
iculitus. The operative procedure for handling a 
upture of the small bowel is the use of the so- 
alled Z stitch. In considering the symptoms of 
‘upture of the liver, bile and blood escaping 
vould cause a silent abdomen and there would be 
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slow pulse. Dr. Vaughan makes use of what is 
known as the many-tailed bandage for applying 
pressure in controlling the hemorrhage of rupture 
of the liver; it is permissible to use % grain mor- 
phine and 1/150 scopolamine. In rupture of the 
spleen, the organ can be removed, but the author 
dislikes removal of the kidney as a primary op- 
eration. In ruptures of the liver, some difficulty 
may be caused by a piece being loosened, but 
usually this type of injury does not occur. Fluids 
are given subcutaneously and blood is transfused. 
The liver should not be sutured, but should be fit- 
ted together and compressed by the many-tailed 
bandage externally. In rupture of the spleen after 
a blow on the left side, there is some anemia, but 
one can percuss over the spleen, blood clots giv- 
ing increase in the splenic dullness. Fluoroscopic 
examination shows an opaque area, and the treat- 
ment is splenectomy. Sometimes the mesenteric 
vessels bleed, usually the veins. For this, the use 
of the abdominal binder is advised, in controlling 
the venous hemorrhage. Kidney injuries are diag- 
nosed from the nature of the injury and also the 
urinary findings, and the binder may be used 
here. Daily urinary examinations should be made 
for check. It is interesting to note that diaphrag- 
matic hernia may occur in severe crushes and the 
physical examination here is not conclusive, but 
the fluoroscope should be used, as early diagnosis 
is important to success of operation. The stomach 
is not easily injured by blunt violence, but when 
splits happen they occur along the lesser curva- 
ture; but ordinarily such persons do not survive 
to be examined. The pancreas is rarely ruptured 
and injury here is usually found during explora- 
tion. In concluding, Dr. Vaughan stated that the 
fluoroscope is useful in many of these procedures 
and also in spotting abscesses in case of abdomin- 
al distention. 


R. C. J. WHITE gave the final paper on the 

program, on the subject “Occupational Der- 
matitis: Etiology, Differential Diagnosis and 
Treatment.” In these days it is important to recog- 
nize conditions of the hands which arise because 
of exposure to certain substances in occupational 
surroundings. Eczematoid inflammation of hands 
and fingers is difficult to deal with because of the 
different types of substances which may produce 
such reaction, and the necessity for ruling out so 
many compounds. This takes in a wide variety 
of substances such as metals, oils and tar, differ- 
ent kinds of solvents, and many other substances. 
The ringworm group is especially important, 
since it may produce secondary sensitivity to sub- 
stances which previously were innocuous. There 
may be also the inhalation of various compounds 
which produce allergy. It is important, therefore, 
to examine everyone for the occurrence of ring- 
worm and do tests for the fungi from material 
scraped from around the toenails and between 
the toes. In relationship to industrial cases, patch 
tests have been found useful in producing derma- 
titis in miniature and 24 hours is usually a suffi- 
cient period for the test, but it may not be effi- 
cient; furthermore some substances are too strong 
to be used for patch tests. In doing patch tests 
on large groups suspected of having dermatitis 
venenata, three factors are important to consider, 
especially in eczematoid inflammation of the 
hands: (1) whether articles at work or at home 
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are responsible; (2) whether there is a ringworm 
phase to the picture; and (3) whether there is sus- 
ceptibility to food or drink, or something inhaled. 
Lantern slides were then shown of eczema of 
hands, palmar surface, and also the same on dor- 
sum; oil folliculitis of the arm; ringworm of the 
feet and hands; oil folliculitis of the abdomen; ir- 
ritation of the lips from sodium perborate and 
smoking; varicose dermatitis; ringworm, reinfec- 
tion type; arsenical eruption; moniliasis of the 
arms (thrush)—in some patients this may be due 
to yeast ingestion; primary fungus infestation of 
the hands; slides showing microscopic prepara- 
tions of fungi and monilia; acne due to bromides; 
psoriasis; ridge nails in industrial exposure cases; 
fungus of the fingernails with edges lifted up; 
monilia in nails; impetigo contagiosa; sporothrix 
infestation; and finally, blastomycosis of the nose 
and lips. In considering the treatment of eczema- 
toid infections of the hands, soothing wet dress- 
ings should be used at first, and later, stimulating 
preparations. The x-ray may be used on stubborn 
cases. In ringworm what we need is more accur- 
ate diagnosis rather than more and better treat- 
ment. Use can be made of Whitfield’s ointment in 
the original or modified formula, and ammoniat- 
ed mercury; and thymol also has been used with 
advantage. Microscopic examinations should be 
made of the fungi and they should always be 
found before diagnosis is made. It might well be 
kept in mind that face lesions are usually derma- 
titis venenata and patch tests are, therefore, im- 
portant. Usually alkaline dressings are better than 
acid dressing in acute irritating cases. 


Management of Traumatic 
Injuries 


By Irwin I. LusoweE, M.D., 
New York City 


TRAUMATIC injury to any part of the 

body, whether it be the bony tissues of the 

skull or the small phalanges, must be han- 
dled and treated with extreme care and with the 
greatest of surgical finesse. We must realize that 
a traumatic injury is one in which there occurs a 
mutation of potential energy to kinetic energy, 
and as an end-result cyclonic pressure is applied 
to the wounded part. Practically at all times 
there exists a crushing of the tissues involved, 
with an almost immediate devitalization of the 
surrounding structures and impairment of func- 
tion. 

In order properly to handle these problems—for 
every industrial injury eventually becomes a 
problem—we must take into consideration the 
following important factors, namely, the date of 
the accident, the date of the first treatment, the 
cause of the injurv—whether the direct reason 
be related to an accidental hazard or whether it 
be due to the inefficiency or the carelessness of 
the employee—the neurologic and_ psychiatric 
make-up of the individual, the economic condition 
of the family, the tvpe of employment and the 
amount of diablement resulting immediately or 
subsequently. It is essential to perceive whether 
the skin and subcutaneous tissues were abraded, 
contused or lacerated, and whether the muscular 
tissue was invaded by a tool or an instrument 
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which was sharp or dull, clean or unclean, pointed 
or unpointed, rusty or non-rusty. The possibility 
of the transmission of the tetanus bacillus must 
be foremost in the mind of the surgeon. 

It is a wise policy in all types of lacerations or 
puncture wounds in the skin and deeper tissues 
that tetanus antitoxin be given in order to avoid 
the terrible ravages of lockjaw and its ramifica- 
tions. This should be done after proper desen- 
sitization tests have been performed, and as a 
result of the proper administration of the T. A. T. 
unit, many innocent lives can be saved, and the 
later hazardous and strenuous measures be avoid- 
ed. The lacerated wound must be antisepticized, 
the jagged edges approximated, and all debris re- 
moved very carefully. A soothing ointment is 
then applied locally to hasten the process of re- 
generation and repair. In the application of ban- 
dages, it is of extreme importance to make the 
bandage cover the traumatized area, and at the 
same time it should be compact, neat and small 
enough not to cause any interference with the 
normal use and function of the organism in its 
daily routine. Very often it may be essential to do 
redressings two and three times a day in order 
to forestall any staining or damaging of garments, 
or of materials that are being produced by the 
injured employee. 

Because the most experienced eye cannot see 
beneath the tissues, x-ray examination should be 
performed unstintingly, since very often a foreign 
body, as the tip of a needle, may be lodged under- 
neath the subcutaneous tissues, or there may re- 
sult a small chip fracture without the causation of 
much pain or even impairment of function. In 
the removal of foreign bodies, the roentgenogram 
should be repeated after the removal of the same, 
and this repeated x-ray examination should be 
conducted after the reduction and setting of a 
fracture to assure proper alignment of the bone 
fragments. 

Physical therapy in the form of infra-red ray, 
diathermy, ultraviolet and sinusoidal and galvanic 
currents are found to be adjuvant measures in 
hastening regeneration. All these measures are 
usually followed by massage both active and pas- 
sive, which causes an increased circulation to the 
parts and, as a result, hastens repair and thus en- 
ables the patient to return to his normal occupa- 
tion within the briefest span of time. 

If the injured patient can return to light work 
without any possibility of inflicting damage upon 
the ailing part, or affecting the patient’s morale or 
psychologic viewpoint, he should be requested to 
resume his customary labors. Very often, in our 
experience, we have found that resumption of 
physical activity decreases the time of disability 
and returns the morbid function to normalcy 
within a shorter period. 

It is difficult in this space to discuss in detail 
each of the industrial accidents with subsequent 
elaboration of diagosis, treatment and care. How- 
ever, it would not be amiss to mention the im- 
portant types of injury in relation to trauma. In 
this day and age of increased production and out- 
put, with the use of machinery, the number of in- 
dustrial accidents is on the increase in spite of all 
the guards and means of prevention. The most 
frequent injuries that occur are: 

1. Injuries to the skull with and without frac- 
ture, and with concussion. 
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2. The hernia, and its aggravation by straining 
ind by excessive burdensome lifting. 

3. Injuries to the lumbar-sacral and sacroiliac 
region. 

These injuries will be discussed more minutely 
at a later date, but suffice it to say that the most 
essential elements in the treatment of traumatic 
injuries are: 

1. Immediate and proper treatment. 

2. Bringing the injured part back to normal 
function. | 

3. The return of the injured employee to his 
original occupation within the shortest period of 
time without any physical or psychologic damage 
to the tissue or the individual. 





Foreign Bodies in the 


Intestinal Tract 


By Epcar A. VANDER VEER, M.D., F.A.C.S., 
Albany, New York 


OREIGN bodies in the intestinal tract are not 
= common but that the history of the follow- 

ing two cases has seemed of enough import- 
ance to record: 

CasE 1. Mrs. C., age 38, widowed, housewife by 
occupation; entered St. Peter’s Hospital on Dr. 
Conway’s service May 28, 1934; case referred to 
Dr. Joseph A. Cox, who in turn transferred it to 
my service. 





The Medal 


The patient was a drug addict and, in order to 
obtain money for drugs had taken to petty thiev- 
ing. While rifling some drawers she placed a 
small medal in her mouth to see if it was gold or 
only gold-plated. Discovered in the act, she be- 
came frightened and swallowed the medal. She 
was immediately taken to the hospital and x-rays 
taken May 28, 29, and 30, and June 1 and 2, showed 
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a foreign body (medal) about three cm. in diam- 
eter within the stomach. X-ray June 5 showed 
the foreign body located in the cardiac portion of 
the stomach. Owing to the fact that these succes- 
sive x-rays showed that the medal had no disposi- 
tion to leave the stomach, gastrotomy was advised 
and performed June 5. 

Under local infiltration a four-inch upper mid- 
line incision was made; the peritoneum was opened 
and the stomach pulled into the wound. The 
foreign body could not be felt. The stomach was 
opened near the pylorus and examined for the 
medal without success. The opening was closed 
and the small and large intestine examined with- 
out result. Portable x-ray was then taken and 
showed the medal to be up near the cardiac end 
of the stomach. The stomach was again pulled into 
the wound, and the medal could be felt way up 
near the diaphragm. Another opening was made, 
the medal was delivered, the opening in the stom- 
ach was closed with silk, and the abdomen was 
closed in the usual manner. 

The patient made an uneventful recovery. 

The medal was somewhat pentagonoid in shape, 
with several sharp points two of which caught in 
the mucous membrane of the cardiac end of the 
stomach, which accounted for the fact of its not 
passing through the gastrointestinal canal as most 
foreign bodies do. 

Case 2. Mr. Bade Sera Fino, age 61, laborer; 
admitted to the Memorial Hospital July 18, 1934 
complaining of a strangulated right inguinal hernia 
with partial intestinal obstruction. 

“The patient has been ill for about four weeks, 
in bed two weeks. Has not retained food. Has 
had involuntary bowel movements, character not 
known at present. Has had distended abdomen for 
25 days. Has had large scrotum right side for 17 
years.” 

Diagnosis of strangulated right inguinal hernia 
was made. The patient was treated for shock, and 
palliative measures adopted. X-ray taken July 19, 
1934, showed intestinal obstruction, proximal to 
the caecum. Operation was delayed for a week, till 
the patient could be rallied from his critical con- 
dition. Operation, July 26, 1934: Five-inch right 
oblique inguinal incision, splitting fascia and ex- 


. posing hernial sac which extended well down into 


the scrotum. The sac was filled with small dilated 
intestine and the scrotal coat was irritated. <A 
small part of the large intestine including the 
caecum was also found in the lower end of the 
hernial sac. The loops of intestine were extremely 
adherent to one another, causing several kinks in 
the gut and accounting for the obstruction. At the 
ileocaecal junction was found a small abscess cav- 
ity, and upon exploration, a small straight pin was 
found and removed. The intestines were reduced 
into the abdominal cavity after peritonealizing 
the raw surfaces, the neck of sac sutured, and the 
wound closed in the usual manner. The patient’s 
condition was poor at closure of the operation, and 
he died within 24 hours. We were unable to obtain 
a history of his ever having swallowed a pin. It 
seems fair to assume that the pin, after being 
swallowed by the patient, passed through the 
stomach and small intestine through the ileocaecai 
valve into the head of the caecum. The caecum 


being more or less adherent in the hernial sac in 
the scrotum, the pin was unable to pass on, the 
point of the pin punctured the caecum, an abscess 
was formed, and peritonitis followed. 




















Illinois Occupational Disease Law 


Summaries of the 1436 Enactments — 


ACT: effective date: October 1, 1936. 
SecTION 1. Names the Act. 

Section 2. All liability of employers for com- 
pensation or damages for occupational diseases is 
placed in this Act. 

SEcTION 3. If the employer does not elect to pay 
compensation for occupational diseases as provid- 
ed in Section 4, this Section (No. 3) provides a 
right of action for damages (unlimited) for the 
employee whose health has been injured by an 
occupational disease; limitation in case of death 
is $10,000. 

Violation by an employer of any effective rule 
of the industrial commission pursuant to the 
Health and Safety Act, or any statute intended for 
the protection of the health of employees, shall 
be and constitute negligence of the employer. 

Employer is denied the use of the following de- 
fenses when sued for damages under this section: 

Assumption of risk; fellow servant; contribu- 
tory negligence, where such was not wilful. 

Action for damages, in case of injury to health 
must be started within three years after last day 
of exposure and in case of death within one year 
after death and five vears after last day of expo- 
sure (Exposure defined in Section 25). 

SecTION 4. (a) Employer may elect to pay com- 
pensation for occupational diseases according to 
the terms of this Act. 

(a) This election relieves him of liability under 
Section 3 and all other liability for occupational 
diseases. 

(b) Election as indicated in 4a to be filed with 
the industrial commission and notice to employ- 

ees personally or by posted notice. 

(c) Employ ers may return to Employers Lia- 
bility under Section 3 on October 1, 1937, or any 
October 1, for four years thereafter, after having 
been under Section 4 (compensation), by notice 
to the industrial commission and employees 60 
days prior to such change. 

On anv succeeding October 1 he may elect to re- 
turn to Section 4 (compensation) but must remain 
there, thereafter. 

(d) Employees are deemed to have accepted 
the compensation election of the employer unless 
they notify the industrial commission which will 
in turn notify the employer. 

(ec) Employers who elect to pay compensation 
for occupational diseases according to this Act 
are relieved of all other liability for occupational 
diseases. 

SecTION 5. “Employer’ defined. 

Exceptions—Farmers, stock raisers or those who 
rent or lease land for such purposes, etc. 

“Employee” defined. 

Exceptions—Totally blind persons; officials of 
State, County, City, Town, Township, etc.; fire de- 
partment members in cities over 500,000; fire in- 
surance patrol members; a person not engaged in 
the usual course of the trade, business, profession 
or occupation of his employer; employees of con- 
tractors engaged in work for the State, County, 
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City, etc., are not to be considered employees of 
the State, etc. 

“Disablement” defined. 

Disabled from earning full wages at the same 
work which caused the disease and with the same 
employer or equal wages in other employment. 

No compensation payable for occupational dis- 
ease unless disablement occurs within one year 
after the last day of the last exposure to the haz- 
ards of the disease, except in occupational disease 
caused by inhalation of silica dust or asbestos dust 
where the time limit for disablement is three 
years after the last day of the last exposure. 

SECTION 6. In this Act the term “occupational 
disease” means a disease arising out of and in the 
course of the employment. Ordinary diseases of 
life to which the general public is exposed outside 
of the employment shall not be compensable, ex- 
cept where the said diseases follow as an incident 
of an occupational disease as defined. 

A disease shall be deemed to arise out of the 
employment, only if there is apparent to the ra- 
tional mind upon consideration of all the circum- 
stances, a direct causal connection between the 
conditions under which the work is performed 
and the occupational disease, and which can be 
seen to have followed as a natural incident of the 
work as a result of the exposure occasioned by 
the nature of the employment and which can be 
fairly traced to the employment as the proximate 
cause, and which does not come from a hazard to 
which workmen would have been equally expos- 
ed outside of the employment. The disease must 
be incidental to the character of the business and 
not independent of the relation of employer and 
employee. The disease need not to have been 


forseen or expected but after its contraction it 


must appear to have had its origin in a risk con- 
nected with the employment and to have flowed 
from that source as a rational consequence. 

SEcTION 7. Amounts payable in case of death. 

(a, b,c, & d) Minimum $1,000, maximum $4,000. 

(e) $150 burial, $300 to a state fund—(no de- 
pendents). 

(f{) Provisions to pay compensation periodically. 

(g) Persons to whom compensation is to be paid. 

(h) Provisions for increasing the minimum and 
maximum benefits according to number of de- 
pendents.—Maximum $5,000. 

(i) Minors (i.e., those under 16 years of age), 
benefits increased 50%. 

(j) Provision for alien dependents residing out 
of U. S. or Canada. 

SECTION 8. Amounts payable for disability. 

(a) In silicosis or asbestosis or either compli- 
cated with tuberculosis, employer must provide 
first aid, medical and surgical services to cure or 
relieve the diseases but not exceeding six months 
from date of disablement. 

In all other cases, first aid, medical and surgi- 
cal services must be provided, limited to that 
which may be reasonably required to effect a cure. 

Employee may use own physician, etc., at his 
own expense. 
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Artificial braces or members must be provided 

yy employer. 
“(b) Temporary total disability—after six days, 
ompensation (minimum $7.50, maximum $15 
veekly) to be paid, and retroactive to first day 
ifter 30 days. 

(c) Provision for disfigurement to head, face, 
neck, or hands. 

(d) Provision for permanent partial disability. 

(e) Provision for specific losses of members, etc. 

(f) Provision for permanent disability. 

(g) Provision for permanent total disability and 
subsequent death. 

(h) Compensation limited to 50% of average 
weekly wage and not to exceed $15 weekly. Pro- 
vision for the mentally incompetent, etc. 

(i) Method of payment, etc. 

(j) Provision for increases in benefits according 
to number of dependents. 

(k) Increase of 50% in case of minors—under 16. 

SecTION 9. Provision for lump sum payments. 

SecTIOnN 10. Methods for computing average 
earnings. 

SEcTION 11. Provision for autopsy, by competent 
pathologist, where death may have been due to 
silica or asbestos dust. 

Pathologist is to report findings, not conclusions. 

Section 12. Employee making claim for com- 
pensation required to submit to physical examina- 
tions, etc. 

Employee entitled to copy of report if he does 
not have his own doctor present, and vice versa. 

SECTION 13. No compensation under this Act for 
physical or mental ill-being due to injury covered 
by Workmen’s Compensation Act. 

SECTION 14. Industrial commission—duties, etc. 

SEcTION 15. Industrial commission to have juris- 
diction over this Act. 

Sections 16 and 17. Industrial commission — 
duties and powers. 

SEcTION 18. All questions arising under this Act 
if not settled by agreement, to be determined by 
the industrial commission, or as otherwise pro- 
vided. 

SEcTION 19. Procedure in case of disputed ques- 
tions. Procedure for filing claims. ° 

Provision for not invalidating claims when filed 
under this Act and should be under Workmen’s 
Compensation Act. 

Provision for review by Circuit Court. 

Provision for review by Supreme Court. 

SecTION 20. Industrial commission—Annual Re- 
port to Governor. ' 

SecTION 21. Liens as respects benefits to em- 
ployee within seven days after disablement con- 
sidered fraudulent. 

SEcTION 22. Contracts or agreements with em- 
ployee within seven days after disablement con- 
sidered fraudulent. 

SECTION 23. Employees not permitted to waive 
in regard to amounts of benefits except after ap- 
proval of industrial commission. 

Employees with silicosis or asbestosis but not 
disabled prior to October 1, 1936, may file with in- 
dustrial commission within 60 days after effective 
date of this act, a request to waive full compensa- 
tion for disability or death from silicosis or asbes- 
tosis, or any direct result thereof, supported by 
satisfactory medical evidence. If the industrial 
commission approves such waiver the compensa- 
tion payable after further exposure and resulting 
death or disability shall be 50% of what it other- 
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wise would have been. 

SECTION 24. Notice of disablement must be given 
the employer as soon as practicable. Claims for 
compensation must be made within six months af- 
ter disablement, and applications to industrial ecom- 
mission for compensation within one year. 

SECTION 25. Any length of time however short is 
sufficient exposure to support a claim, if employee 
was engaged in an occupation or process in which 
the hazard of the disease exists—except in cases of 
silico.is or asbestosis where the exposure must be 
60 days or more. 

The employer liable shall be that one in whose 
employment the employee was last exposed ‘o the 
hazards of the disease claimed, except for silicosis 
or asbestosis, as noted above. 

SECTION 26. 

(a) Employer electing to pay compensation ac- 
cording to this Act may: 

1. Provide the industrial commission with sworn 
statement of financial responsibility. 

2. Furnish security, indemnity or bond. 

3. Insure his entire liability, policies to cover all 
employees. 

Present policies for Workmen’s Compensation 
definitely excepted from occupational disease cov- 
erage under this Act unless such liability is de- 
finitely accepted by the insurance company by 
endorsement. The insurance to cover liability un- 
der this Act shall be separate and distinct from 
insurance under Workmen’s Compensation Act. 

Insurance under either Act need not cover liabil- 
ity under the other. 

Policies of excess liability secured by qualifying 
under paragraph No. 1 or No. 2 above are excepted 
from provisions of paragraph No. 3. 

4. Make some other provision for payment of 
compensation satisfactory to the commission. 

5. Must file with the industrial commission on 
prescribed form evidence of compliance with pro- 
visions of this section. 

(b) Financial ability, security or insurance sub- 
ject to approval of the industrial commission. Cer- 
tificate of insurance to be delivered by the insur- 
ance company to the industrial commission within 
five days after the effective date of policy. 

Policies to remain in force for 30 days after re- 


.ceipt of cancellation or expiration notice by the 


industrial commission. 

(c) Provisions made to control insolvent, un- 
sound or unfair insurance companies, etc. 

(d) Failure to comply with provisions of para- 
graphs (a) or (c) of this section a misdemeanor. 
Punishable by fine, $100 to $500. 

SECTION 27. (a) & (b) Provisions for continu- 
ance of existing benefit associations, etc. 

(c) Employers prohibited from collection of 
premiums from employees for any kind of insur- 
ance, benefit association, etc., for compensation un- 
der the provisions of this Act. 

SECTION 28. Employers failure to pay compensa- 
tion makes the insurance company primarily liable 
and a party to the proceedings. 

SECTION 29. Disease or death of employee, not 
caused by the employer or his employees, but due 
to circumstances creating a legal liability for dam- 
ages in some third party, employer of the employee 
may sue the third party to recover the amount the 
employee would be entitled to under compensa- 
tion. This applies where the third party is under 
the compensation provisions of this Act. 

In similar cases where the third party is not un- 
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der compensation employee may sue for damages, 
but must repay to his own employer any amounts 
received as compensation, etc., etc. 

SEcTION 30. Occupational diseases resulting in 
death, permanent disability, partial disability of 
one week or more, or requiring the payment of 
compensation must be reported to the industrial 
commission. Data necessary in report are listed. 

SECTION 31. Notices must be posted in places of 
employment in such number and containing such 
information as the commission may feel necessary. 

SECTION 32. Any wilful refusal or failure or neg- 
lect to do the things required by any provisions of 
this Act by the persons required to do them, etc., 
is amisdemeanor. Punishable by fine, $10 to $5v0. 

SECTION 33. Present Occupational Disease Law 
repealed in its entirety. Section 4 (providing right 
of action) of the Basement Law repealed; Sections 
1, 2, 3 remain in force and require that operations 
which produce poisonous or noxious fumes or 
dusts in harmful quantities “be conducted in rooms 
lying wholly above the surface of the ground.” 

SECTION 34. Rights of action existing at time this 
Act takes effect are not extinguished. 

Disablement commencing prior to the effective 
date of this Act is not covered hereunder. 

SECTION 35. This Act effective October 1, 1936. 


RINDING, BUFFING anp POLISHING 
EQUIPMENT SANITATION ACT; effective 
date: July 1, 1936. 

SECTION 1. Hoods to be provided, in the area 
where the dust and dirt are generated, and con- 
nected to exhaust systems which are to be provided 
with dust arresters, collectors or precipitators to 
collect the dust before the air from the exhaust 
system is discharged out of doors. 

Operations involved: grinding, polishing, buff- 
ing, scratch brushing, or abrasive cutting-off 
wheels or grinding or polishing straps or belts. 

SECTION 2. Exemptions: 

(A) Operations in which a liquid is used to pre- 
vent escape of dust. 

(B) Intricate and precision grinding where the 
wheels, etc., are not over one inch in diameter. 

(C) Grinding and polishing of jewelry and gold. 
silver or platinum instruments. 

(D) Portable grinders and polishers. 

(E) Occasional grinding, etc., where the aggre- 
gate time of all such occasional grinding does not 
exceed the equivalent of two hours in every eight. 

(F) Coal mining industry. 

(G) Farming and farms work. 

SECTION 3. Hoods to be used; designed and placed 
so dust will fall, be projected or be drawn in. 

No grinding, etc., to be done so that dust will be 
thrown in operators’ breathing zone. 

Size Requirements for Branch Pipes and Ex- 
haust Outlets in the Hoods (applies to new instal- 
lations after July 1, 1936. Existing installations 
must be at least 80°) of indicated measurements) — 
(see tables). 

In Tables 1 and 2, where wheel thickness is 
greater than corresponding diameter, pipe and out- 
let area shall be increased in direct proportion and 
on same ratio basis as indicated by tables. 

SecTIon 4. All branch pipes to enter header pipe 
at 45° angle or less. 

All bends, turns or elbows in exhaust pipes to be 
made with throat radius of two pipe diameters 
except when necessary to clear obstructions. 

All branch pipes to connect with a header pipe. 
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Diameter of 


1. Grinding or Abrasive Cut-off Wheels Branch Pipe and 


Diameter Thickness Hood Outlet 
ne en Pe 
“= =) ee, see 4 * 
vcs eS Bg, 
GUE TE TD TE cckencsccecenconnsns RE co _ 
ee ee ee 8 fn ON Mi 
t,t ef eee 8 Bigg era aes 


2. Buffing, Polishing and Scratch 
Brush Wheels 


Diameter of 
Branch Pipe and 


Diameter Thickness Hood Outlet 
Scratch Brushes up to 6” Diameter ............. _ none stated 
RN NE  incseaietheicucs Se cere as ee 314” 
ee: ee ee Up to 3” ...... cadens 41,” 
CO BE DI emisisicecccsommncs I 5” 
CN Tr ET vckstccncckcorcccseas i 5p” 


Over 24” to 30” ....... Sonne Tee Up to 6” 


3. Horizontal Single Spindle Disc 
Grinders, Diameter 


Diameter of Branch 
Pipe and Hood Outlet 


2. ae eeeemeree ‘cikieske a 
eT a veecesecccens bse 4” 
RT oe ee sane 5” 
I ees 6” 
4. Double Spindle Disc Grinder Diameter of Branch 
diameter Pipe and Hood Outlet 
aes .. lpipe 5” 
Over 19° to 33" .........:......- iieccsioce SE 
2 et | kf 
Oe as |) 
RN i dinnmnauite cane _.. 4 pipes 8” 
5. Vertical Single Spindle Disc Diameter of Branch 
-Grinders, Diameter Pipe and Hood Outlet 
a |) -sccauiliuananittainaioas lpipe 41%” 
Over 20” to 30” ...... ...2pipes4 ” 
Over 30” to 53” . 2pipes6 ” 
6. Grinding and Polishing Straps 


and Belts, Width of Strap Diameter of Branch 


or Belt Pipe and Hood Outlet 
8) gf): a | | 
Up 103° ..... isk babetaniaiecanabilckicabemcunesegiecs 3” 


Over 3” — For each 2” or 
fraction increase in width . 


, 


_ 14” increase 


Area of header pipe at any point must be not less 
than the total areas of the branch pipes joining 
the header between such point and the tail end of 
the system. Header pipe to be connected to ex- 
haust fan to produce at least 4500 feet per minute 
air velocity in the branch pipes. 

Where cradles are used for handling the parts to 
be ground, etc., require large partial enclosures a 
minimum of 100 RPM average air velocity must 
be maintained over the entire opening and 2000 
FPM in the branch pipe. 

Velocity pressure of air flow in branch pipes to 
be measured by Pitot tube. Measurements to be 
taken in the center of a straight section of the 
branch pipe, near the hood and 10 pipe diameters 
from an elbow or bend if possible. 

All tests for velocity to be made with all hoods 
and branch pipes open at the same time. Velocity 
pressures should not be less than 1.54 inches of 
water for 4500 foot velocity per minute and 0.3] 
inches of water for 200 foot velocity as indicated in 
a “U” shaped tube. 

Dust arresters, collectors or precipitators to be 
provided and air after passing through them to be 
discharged out of doors. Air from exhaust system 
which has been washed, scrubbed or filtered may 
be returned indoors. 

SECTION 5. Provisions of this Act to be enforced 
and violators prosecuted by the Department of 
Labor. Changes or alterations ordered to be com- 
pleted in 120 days. 

SECTION 6. Violation of the Act, etc., a mis- 
demeanor. Punishable by fine, $10 to $100. 

SECTION 7. Names the Act. 
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SecTIon 8. Present Blower Act repealed. 

SecTION 9. Existing rights of action under the 
resent Blower Act are not affected by its repeal. 

SecTIon 10. This Act shall remain in effect until 
luly 1, 1937. 


July 1, 1936. 

SecTION 1. The industrial commission is hereby 
vested with the power and authority to administer 
the provisions of this Act. 

SecTION 2. This Act shall apply to all employers 

engaged in any occupation, business or enterprise 
in this State, and their employees, except: 

(a) Farmers, stock raisers, or those who rent or 
lease land for such purposes. 

(b) Coal mining industry. 

Section 3. Duty of employer to provide reason- 
able protection to the lives, health, and safety of 

employees. The industrial commission shall make, 
promulgate, and publish such reasonable rules as 
will effectuate such purposes. 

Rules to be clear, plain, and intelligible as to 
those affected and that which is required, and shall 
be uniform and general in application. 

No rules to be made to require the submission 
of plans, etc., of proposed changes or installations. 
No rules to be made regulating hours of labor. 

Section 4. To effectuate the purposes stated in 
Section 3, the industrial commission shall make 
such rules only for: 

(a) The proper sanitation and ventilation of all 
places of employment to guard against personal in- 
juries and diseases. 

(b) The arrangement and guarding of machin- 
ery and the storing and placing of personal prop- 
aie to guard against injuries and diseases. 

(c) The prevention of personal injuries and dis- 
eases by contact with any poisonous or deleterious 
materials, dusts, vapors, gases or fumes. 

(d) The prevention of personal injuries and dis- 
eases caused by exposure to artificial atmospheric 
pressure. 

SECTION 5. Such rules of the industrial commis- 
sion shall have the force and effect of law. 

SECTION 6. The industrial commission may ap- 
point advisory committees to suggest rules or 
changes therein. Representation on such com- 
mittees of employer and employees shall be equal. 

SeEcTION 7. The industrial commission may, on 
its own initiative, or upon written petition, make, 
modify, or repeal any rule as provided in this Act, 
as follows: 

(a) Resolution by industrial commission, a peti- 
tion signed by five employees or five employers, or 
a majority of employers in a specified industry, 
shall state subject matter and purpose in simple 
terms, and be placed on file with the industrial 
commission, which may, upon proper motion, con- 
olidate any number of resolutions or petitions on 
related subject matters for joint hearing and dis- 
position. 

(b) Public hearing on resolutions or petitions to 
be held not less than 30 days nor more than 90 
lays after filing. 

(c) Thirty days prior notice of hearings to be 
‘iven by newspaper publication in the county 
vhere the hearing is to be held, also by notice 
nailed to employers or associations of employers 

r employees, who have filed requests for such 
otice. 


(d) Hearings shall be held in places reasonably 
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convenient to the persons who may be affected. 

(e) At any such hearing, any interested party 
may submit any evidence pertinent to the subject 
matter of the hearing. 

({) The industrial commission or any member 
thereof, shall have the power to administer oaths 
in connection with any proceeding under this Act. 

(g) Decisions upon hearings to be recorded and 
provided to interested parties whose names are on 
file and to the Secretary of State. 

(h) Decisions or rules may be corrected, modi- 
fied, or vacated within 30 days after date of entry 
by the industrial commission. Persons affected 
by the decisions or rules may object within 30 days 
in writing, and the commission, in its discretion, 
may or may not act upon the objection. 

(i) Appeal from industrial commission rules or 
decisions under this Act may be had by filing a 
praecipe for a writ of certiorari to the Circuit or 
Superior Court within 90 days from date of entry 
of rules or decisions, etc. 

(j) Appeal from final orders or judgments en- 
tered by courts as provided in Section (i) may be 
taken directly to the Supreme Court within 45 
days. 

(k) In all reviews or appeals under this Act, it 
shall be the duty of the Attorney General to repre- 
sent the industrial commission and defend its de- 
cisions and rules. 

SECTION 8. Effective date of rules or decisions to 
be not less than 90 days after date of entry or final 
court decision. 

SECTION 9. The industrial commission shall 
make and publish rules as to its practice and pro- 
cedure in carrying out the duties imposed upon it 
by this Act, which rules shall be deemed prima 
facie, reasonable, and valid. 

SECTION 10. Employers and subordinates re- 
quired to cooperate with the industrial commission 
in making inspections, furnishing information, etc. 

SECTION 11. The industrial commission or any 
member thereof shall have power: 

(a) To issue subpoenas for and compel attend- 
ance of witnesses, etc. 

(b) To hear testimony, receive evidence, etc. 

(c) To obtain court assistance to compel attend- 
ance of witnesses, production of evidence, etc. 

SECTION 12. Annual report of industrial com- 
mission of its work under this Act to be made to 
the Governor, and biennial report to the Legisla- 
ture. 

SECTION 13. All notices, orders, decisions, rules 
and other official action shall be in the name of the 
industrial commission. 

SECTION 14. Industrial commission to keep rec- 
ords, etc. which shall be open to public inspection. 

SECTION 15. At least once each year, the indus- 
trial commission shall publish, in printed form, all 
of its rules made pursuant to Section 4 of this Act 
which are in full force and effect at the time of 
such publication. 

SECTION 16. Writ of certiorari record costs to be 
borne by industrial commission, etc. 

SECTION 17. Enforcement of rules to be entirely 
in the Department of Labor. Secret processes need 
not be disclosed if owner makes affidavit that all 
rules have been complied with. 

SECTION 18. Failure to comply with rules, after 
due notice, or obstruction of investigation is a mis- 


demeanor punishable by fine of $25 to $100 for first. 


offense, and $50 to $200 for subsequent offenses. 
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SecTion 19. This Act shall be known and may be 
cited as the “Health and Safety Act.” 

Section 20. Present Health, Safety and Com- 
fort Act is repealed. Section 4 (which provides 
right of action) of Basement Blower Act or Manu- 
facture Above Ground Act repealed. . 

Act requiring reporting, compiling, and publish- 
ing of employee accidents and deaths repealed. 

- Section 21. Existing rights of action not affected 
by repeals noted in Section 20. 
Section 22. Effective date July 1, 1936. 





X-Ray Examinations 


ECAUSE of the new Illinois Occupational 
B Diseases Law, effective October 1, 1936, the 

Illinois Manufacturers Association, through 
its Sub-Committee on X-Rays, called a meeting 
of interested manufacturers, insurance company 
representatives, manufacturers of x-ray equip- 
ment, physicians, Roentgenologists, and others in- 
terested, on Friday, June 26, at 3:00 p.m., followed 
by a dinner at 6:30, and an evening meeting. 

The purpose of the meeting, as stated by Chair- 
man Edward A. Zimmerman, of the Sub-Commit- 
tee on X-Rays of the Occupational Diseases Com- 
mittee, was to plan for the making of x-ray ex- 
aminations on an extensive basis in industry; it 
was believed this would be one of the problems 
relative to the working of the new act. 

A. J. Powers, Powers X-Ray Company, explain- 
ed that this group had adapted a rapid process of 
engraving for newspictures, increasing the capac- 
ity from 40 to 500 a day. There was experimental 
work in New York on paper rolls for x-rays of the 
chests of children. Later further work was done, 
finally arriving at the rate of four x-ray pictures 
of the chest per minute on various groups. 

Cloyd Chapman, of the same company, emphas- 
ized that the technique in this roll paper method 
was 1/10 of a second, using 100 milliamperes, a 
kilovoltage of 50 to 60 and a distance of 46 inches. 

Dr. J. Arthur Myers, Professor of Medicine, Pre- 
ventive Medicine and Public Health, University of 
Minnesota Medical School, was the next speaker; 
he emphasized that disease frequently exists 24% 
vears before symptoms, but findings can be recog- 
nized at this time by x-ray. The statement was 


true of tuberculosis, cancer, and silicosis. It was. 


believed, therefore, that a method was needed for 
the early detection of these changes. 

Dr. I. S. Trostler, Roentgenologist, of Chicago, 
commented on the difference in exposure time in 
the film where the light is transmitted and there 
is a double sensitive coating, as compared with 
paper which furnishes a flat surface for reflection 
of light. He stated that finer delineations in the 
film are therefore possible as compared with paper. 

Mr. Chapman replied that the same time was 
used as with paper, but an increase in kilovoltage 
of two to four gives the results necessary. 

Dr. Maximilian Hubeny commented that the 
visibility of the film as compared with the paper is 
stated as being in the ratio of 10 to one. This is 
an important point and should not be forgotten. 

George Stroock, Precision Radiographs of New 
York City, detailed recent experiences in a plant. 
Conferences were mentioned as being had with Dr. 
R. R. Savers, U.S.P.H.S.; with Dr. Eugene Pender- 
grass, Roentgenologist, University of Pennsyl- 
vania, who believed that a rapid method of taking 





x-ray films on celluloid was necessary for indu; 

trial surveys on a large scale; and with Dr. Lero 

Gardner and Homer Sampson, of Saranac Lak: 

Mr. Stroock said that the technique with this typ 

of apparatus used 1/10 second exposure at 1.2 

meters distance (49.2 inches). The machine ca: 
be used with standard films on rolls. Approxi 
mately 15%, of films are not passable, therefor: 
arrangement has been made to use what is know: 
as “calibrated fluoroscopy.” The fluoroscopic uni 

is first used and then the casette is swung into 
place. Stereo films can also be made with this ap- 
paratus, which is portable, to take the laboratory 
type of film in the field. About 45 stereo films can 
be taken per hour. 

Dr. Hollis Potter, Roentgenologist, of Chicago. 
believed that this problem was one of minimum 
requirements of x-raying individual employees in 
industrial establishments. It certainly is not com- 
parable to the x-raying of chests in children in 
routine tuberculosis surveys. The pathological 
details one is seeking in industrial work are very 
much different in character from those in tuber- 
culosis surveys. The first problem involved in 
x-raying employees in industry is the principle of 
prevention, and next a record which may be main- 
tained against the possiblity of claims or suits. The 
use of paper films will certainly give good results 
with children up to the high school age. The sil- 
icosis problem is entirely different, and requires 
films on which one must differentiate the findings 
from other types of pathology. There is at present 
no reason at all to change from the private Roent- 
genologist in this type of work. In the use of paper 
rolls the voltage must be very high in order to get 
real results. Here great difficulty is encountered, 
particularly on large, well-developed men with 
thick chests who may be silicosis subjects. Paper 
is not as fast as film, and the voltage must neces- 
sarily be “kicked up” beyond the point at which 
real differentiation in diagnosis can be made. It 
is not necessary ever to use other than 1/10 second 
or 48 inches with the best type of apparatus, except 
under very unusual circumstances. 

Dr. Henry C. Sweany, of Chicago, talked from 
the standpoint of pathology of silicosis, tuber- 
culosis and silico-tuberculosis, especially as to the 
pathological findings and their manifestations on 
x-ray films; he suggested first a “screening out” 
process and later on the use of a more searching 
technique with the use of the best materials. 

Dr. Paul G. Dick, Roentgenologist, of Chicago 
felt that the best possible materials and technique 
were necessary. This problem will not be settled 
by October 1, by any means, but will be a continu- 
ous question in some phase. A permanent pro- 
gram should be inaugurated, using the best talent. 

Dr. Emery B. Neff, of Moline, spoke about hi: 
experience in surveying 1,000 employees of a com- 
pany for which he is doing the medical work. H: 
wondered whether the Commission would admi' 
paper films—with no record of a decision on thi: 
point as yet. 

H. C. Seeman, Eastman Kodak Co., then made 
demonstration of the specially prepared doubl« 
film which showed definitely greater details by th: 
use of transmitted light as compared with re. 
flected light. 

After the dinner, Dr. Roswell T. Pettit, of Otta. 
wa, Ill., read a paper dealing with the establish. 
ment of a mobile x-ray unit which he has used 
lantern slides showed the actual use of this unit. 
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History of Industrial Medicine 


R. ROBERT T. LEGGE, Professor of Hy- 
1) giene, University of California, has now 
completed the pursuit of the historical 
origins of industrial medicine and occupational 
diseases which he began upon several years ago. 
Any pursuit of this kind must be largely a labor 
of love, growing and broadening under the efforts 
expended upon it, tempting to the ultimate re- 
search no matter how involved, and demanding 
more and more of care and detail as it grows under 
the author’s hand. Always, however, such an 
undertaking yields returns of incalculable rich- 
ness in personal satisfaction; and once in a while, 
as here, it evolves something unexpectedly inter- 
esting, and permanently important. 
There are some brilliant examples. One is that 
' Sir James George Frazer, who undertook to ex- 
plain “the remarkable rule which regulated the 
uceession to the priesthood of Diana at Aricia,” 
d whose interest in the origin of the legend 
elded the gorgeous fascination of “The Golden 
ugh.”! The sustaining absorption of such a 
vest is best described in his own words: “When 
irst set myself to solve this problem more than 
irty years ago, I thought that the solution could 
propounded very briefly, but I soon found that 
render it probable or even intelligible, it was 
essary to discuss certain more general ques- 
ns, some of which had hardly been broached be- 
In successive editions the discussion of 
se and kindred topics has occupied more and 


lhe Golden Bough, A Study in Magic and Religion,’’ by Sir JAmMes 
F FRAZER. 
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more space, the enquiry has branched out in more 
and more directions, until the two volumes of the 
original work has expanded into twelve.” 

Another example is that of Dr. Lecce. He says: 
“The Editors of INDUSTRIAL MEDICINE invited the 
author of this volume to write three articles for 
that journal on the history of industrial medicine. 
It was this inspiration, coupled with my interest in 
the history of medicine and book collecting, that 
persuaded me to publish in this country the first 
book on the history of industrial medicine and oc- 
cupational hygiene.” 

The articles, however, instead of telling the 
whole story proved to be only a beginning. And so 
Dr. LEGGE has gone ahead with his patient and in- 
tensive study, until now the finished book has 
expanded into 18 chapters, numerous illustrations, 
and a completeness of detail in presentation which 
make the work an outstanding contribution to the 
real literature of medicine. 

Not only is this work outstanding by itself, but 
it is also original in its concept, method, and style. 
It achieves the distinction of historical excellence 
and authoritativeness with such skill in narration 
that the reader’s interest is never let down. 

Dr. LEGGE’s History will be published serially in 
INDUSTRIAL MEpIcINE. The broadening interest of 
his pursuit of all the origins of his subject matter 
led him to rewrite and expand the three articles so 
that they are now the opening chapters. 

Dr. LEGGE’s research places the origins of indus- 
trial medicine and occupational diseases in anti- 
quity indeed. Occupational diseases undoubtedly 
have existed since occupations of any kind began. 
And undoubtedly, too, some of them were named 
and identified in the far off times of which no 
records exist. The first mention by name seems 
to have occurred in Eber’s Papyrus, about 1500 
B.C., “When thou examinest a person who is suf- 
fering in his abdomen and findest something in his 
backbone, like the trouble in ‘knife-grinder’s dis- 
ease’, then thou sayest: ‘This is the uxedu that 
has spread to his back. He is ill; I will make him 
the back remedy’.” 


Thus, in industrial medicine, as elsewhere “there 
is nothing new under the sun.” Even our machine 
age may be included. History does not reveal that 
it-had any counterpart in olden times; the practice 
of the transfer of skill so generally exemplified in 
the mechanical intensity of our present civiliza- 
tion has been a part of the habits of the commercial] 
many for such a short period, as time goes, that the 


‘machine age, vigorous as it is, is young,—so young 


that it is Still being guided by some of its pioneers. 
And this is also true of the intensity of the present 
interest in industrial medicine and occupational 
diseases—it is still being guided by some of its 
pioneers. But, as Dr. LEGGE has so interestingly 
discovered, both the phenomena of the machine 
age and the identification and special handling of 
the elements of hygiene and disease manifestations 
which made them industrial were part of the 
thoughts of the philosophical few, in the remote 
antiquity of many vears ago. In the words of 
Artistotle (384-322 B.C.) “If every instrument 
should accomplish its own work obeying or antici- 
pating the will of others ... if the shuttle should 
weave or the plectrum touch the lyre without a 
hand to guide them, then chief workmen would 
not need assistants, nor masters slaves.’ 


2. “Laws of Management Applied to Manufacturing,’”’ by L. P. Atrornp, 
Ronald Press, New York, p. 39. 




















Industrial Medicine and Surgery 


Freedom of Choice of Physician 
in Industrial Medicine 


OR nearly four years a plan of in- 

dustrial medicine which provides 
complete freedom of choice of physi- 
cians has worked out successfully in 
Binghamton, N. Y.* This plan, re- 
ferred to widely as the “Spaulding 
plan,” originated with Spaulding 
Bakeries, Inc., manufacturers of bak- 
ery products. It represents an in- 
dustrial prepayment medical plan 
offering complete freedom of choice 
of physicians. Some facts concerning 
the plan, the philosophy back of its 
inception, and the procedure by which 
its principles are achieved, have been 
the subjects of previous articles pub- 
lished in The Journal.! 

Since the publication of my last ar- 
ticle, experience with the new plan 
in the business organizations now 
sponsoring it has been one of contin- 
ued progress. There has been an in- 
creased accumulation of reserve 
funds, indicating the financial sound- 
ness of the basic principles on which 
it is organized. What is perhaps more 
important still, there has been no sign 
of letdown in the splendid spirit of 
cooperation and enthusiasm on the 
part alike of physicians, employees 
and employers. With almost four 
years of experience in this pioneer 
project, I am more convinced than 
ever that the plan is not only practi- 
cable, workable and highly desirable 
but necessarily the mean between the 
extremes of complete and uncompro- 
mising laissez faire and an equally 
complete and uncompromising state 
medicine. 

Dr. Willard J. Denno, general medi- 
cal director of the Standard Oil Com- 
pany of New Jersey, writes: 

“As you probably know, we have 
been interested for a long time in the 
problem of obtaining for the low- 
salaried groups of this company a 
moderate priced medical — service 
which would at the same time be of 
high quality. 

“In 1923, we assisted our employees 
at Baton Rouge in starting a mutual 
benefit association which has proved 
extremely successful from the stand- 
point of the group involved. It has 
the disadvantage, however, of not 
permitting free choice of physicians, 
as this association employed only full- 
time doctors (surgeons, internists, 
specialists, etc.) and thus antagonized 
the local medical profession. I soon 
came to realize that, if anything con- 
structive was to be accomplished that 
would be generally acceptable to the 
medical profession and at the same 
time provide high grade service for 
the lower salaried groups, it would 
be necessary to encourage the free 
choice of physicians as one of the 
basic tenets of the plan. The organi- 
zation that vou have evolved meets 
these requirements and meets them 
better than any other plan that I have 
studied. It was for this reason that I 
arranged for my associate Dr. Schoen- 


* M.S. Broom, M.D., of Binghamton, N.Y., in 
J.A.M.A., June 6, 1936. 

1. Broom, M. S.: A New Experiment in In- 
dustrial Medicine, J.4.M.4., 100:1869 (June 10) 
1933; Successful Industrial Group Practice, ibid. 
roz:11ss (October 13) 1934 


leber to visit you and discuss the de- 
tails of your organization, with the 
result that we determined to adopt 
the general principles of your plan. 
Our company is now offering to its 
employees the opportunity to organ- 
ize a mutual benefit association (based 
on the principles of the Spaulding 
plan) and the full cooperation of our 
medical department is at the service 
of any such groups as may wish to 
avail themselves of our advice.” 

Another official of the same com- 
pany writes that some such project 
as freedom of choice might “point 
the direction in which this type of 
security program should go rather 
than the state medicine route Euro- 
pean countries are following.” 

The Commission of Medical Eco- 
nomics of Kings County, N. Y., ap- 
proves the Spaulding plan, and Dr. 
Lewis A. Koch, chairman of the com- 
mittee, in a letter makes the following 
interesting comments: “Our county 
society is actively engaged in an ef- 
fort to bring about the transforma- 
tion of the unacceptable plans now in 
force in two companies in New York. 
We are urging them to, revise their 
plans to conform to the general out- 
line that you have accomplished in 
Binghamton. I feel that the five 
counties of greater New York will 
demand that some plan similar to the 
Spaulding plan or the Workmen’s 
Compensation Law must be made.” 

The head of a large chain store cor- 
poration writes that he thinks the 
plan is a “‘wonderful thing for any 
organization.” The medical director 
of a large insurance company says: 
“This plan comes as near reaching 
the ideal of industrial medicine as any 
plan that I have heard of. It appears 
to meet the medical and _ surgical 
needs of the group and yet stays away 
from the various extremely objection- 
able paternalistic plans advocated and 
practiced by some large industrial 
groups.” 

My point is not to present a pleas- 
ing array of testimonials for this type 
of medical service but simply to take 
from my miscellaneous correspond- 
ence some views that have been spon- 
taneously expressed with no thought 
of publication. The samples selected 
are representative, and more or less 
random, although by no means ex- 
haustive. 

Dr. J. L. Kinner, past president of 
the Chemung County Medical So- 
ciety, Elmira, N. Y., where one of 
the divisions of the Spaulding Mu- 
tual Benefit Association operates, 
tells me that he has “taken pains to 
inquire from other doctors and from 
employees as to their opinions of the 
Spaulding plan, and,” he continues, 
“in no single instance have I found 
an expression of dissatisfaction. I am 
personally of the opinion that a gen- 
eral application of this plan to indus- 
try will do much to solve many of 
the problems that exist in the care 
of the sick.” 

Dr. Charles S. Stevens, adviser of 
the Elmira Division of Spaulding’s, 
states his experience as follows: “At 
various times throughout the past 
two years, I have deliberately talked 
about the plan with various Elmira 
physicians and not once have I heard 





a single complaint against the pl: 
or the way in which it is being oper- 
ated. Every single individual is more 
than satisfied with it, and very fr 
quently I have heard the statemen; 
from physicians and surgeons tha: 
they wished other industrial corpor- 
ations would adopt a similar propo- 
sition.” 

It may be assumed without elabora- 
tion that the employing sponsors ap- 
prove the plan as advantageous to 
their organizations. There is a rea] 
financial cost involved, of course, but 
the employers feel that, if they can 
help to free the minds of their work- 
ers from the bothersome thoughts of 
doctor bills and hospital costs during 
illness, this cost is productive. There 
is something more than the economic 
consideration in the background, for 
in every instance the organizations 
sponsoring the plan feel that they are 
providing a definite service, some- 
thing ordinarily out of the reach of 
the rank and file of the average in- 
dustrial employee. Call it what you 
will, the fact remains that the em- 
ployer is doing a genuine service for 
the individuals on his payroll, for the 
community and for society. 

As indicated, the original venture 
in freedom of choice was with the 
Spaulding Bakeries, Inc., at their 
Binghamton plant. From that plant 
the services were extended to plants 
in Elmira, Oneonta and Wilkes-Barre. 
A division is now in the process of or- 
ganization at Middletown, N. Y., in 
the Spaulding plant there. The prin- 
ciples and practices of the plan have 
also been extended to two other firms 
in Binghamton—the Agfa Ansco Cor- 
poration, manufacturers of cameras 
and photographic supplies, and Truitt 
Brothers, shoe manufacturers. In 
both organizations the plan is work- 
ing out with splendid success. 

Perhaps the feeling in general of 
the employee toward the plan can 
best be indicated by quoting from a 
letter which I received not long ago. 
It is typical of the reaction I am con- 
stantly receiving from workers with 
whom I come in contact: 

“While I was recovering from my 
recent operation I have had a great 
deal of time to think about the bene- 
fits I have obtained from our mutual! 
benefit association. It would have 
been practically impossible for me to 
have had any operation unless I went 
as a charity patient. 

“Two years ago I had an operation 
and we would be still paying for it if 
it were not for the mutual benefit 
association. In the two and a half 
years that I have been in the associa- 
tion I have paid in about $30. I have 
had benefits which would have to- 
taled nearly $700 or $800 if I had 
been forced to pay for them. !' 
would have meant one of two things- 
first, an enormous bill which woul: 
have taken an indefinite time to pa 
and also have been a burden that w 
could not have carried with our pres 
ent earnings, and, second, my goin: 
to the hospital as a charity case, whic 
would have meant embarrassment fo 
both my husband and myself. 

“For these reasons I cannot se 
how any one employed where the 
have a benefit association can affor 


i 





oe 


ia 


eathe 














INDUSTRIAL MEDICINE 


Page 341 





77 SHERMO-FLEX catgut is flexible... 
Hexible to the degree required for the 
most delicate work, and this flexibility is 
attained without sacrifice of other equally 
essential characteristics. 
@ There is no compromise in sterility... 
like all D&G sutures, Thermo-flex catgut 
is subjected to rigorous heat sterilization. 
@ I[t is free from oils, and thus is free from 
the hazard of knot slippage. 





@ [ts moisture content is normal. Water- 
logged catgut is unstable, with a progressive 
deterioration in strength. 


A quarter century of suture specializa- 


tion has proven to us that a balance of 


qualities, with each developed to the highest 
point of practicability, is more vital to cor- 
rect function and unfailing dependability 
than a single predominating feature. 


DAVIS & GECK, INC. 





(NON-BOILABLE) 


DeéeGY THERMO-FLEX Sulwres 



































Page 342 


to be without the protection which 
the association gives.” 

Group medicine, without doubt, is 
more extensively practiced in the 
Binghamton area than in any other 
area in this country. There are, ac- 
cording to the local chamber of com- 
merce, 25,926 industrial workers in 
the district. All but 5,000 of these 
participate in some form of industrial 
medicine — represented by contract, 
freedom of choice, or something in 
between. There are probably at least 
10,000 more persons gainfully em- 
ployed. So that out of a community 
of approximately 35,000 employed 
persons more than half of them are 
protected by industrial medicine. 
This fact takes on significance, I be- 
lieve, as I get to the next point. 

The Binghamton City Hospital is 
one of the hospitals which is used by 
the members of these medical service 
plans. Nearly one half of the em- 
ployed persons work for one large 
shoe company, which hospitalizes its 
cases at another institution. The cur- 
rent report of the Binghamton City 
Hospital indicates that the number of 
free cases has increased from 35 per 
cent of all cases in 1927 to 56 per 
cent in 1935. In 1930 the free opera- 
tion represented 25 per cent of all 
cases, and in 1935 48 per cent. The 
point is, then, that in a community 
which certainly has done a tremen- 
dous amount of work to relieve the 
problem of medical care still only 44 
per cent of the cases entering the lead- 
ing hospital are paid cases. This in 
spite of the fact that the area has 
probably suffered much less from the 
depression than most industrial areas 
in this country. 

The Broome County Medical So- 
ciety, in whose’ jurisdiction the 
Spaulding plan operates, has gone into 
the question of prepayment medical 
insurance by recently adopting a reso- 
lution favoring the prepayment plan 
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summer in the state of New York. 
The new Workmen’s Compensation 
Law for that state calls for complete 
freedom of choice on the part of the 
employee. Group practice of what- 
ever type or kind must begin with 
freedom of choice if the patient is to 
be given all that modern medical 
science is capable of giving, and if 
the personal doctor-patient relation- 
ship is to be retained. 

And so it is that progress is being 
made definitely, along progressive 
lines, and in the interest of the doc- 
tor, the patient and the entire com- 
munity. 

Getting back to the specific plan, it 
should be of considerable interest to 
classify the expenditures made by 
business organizations operating un- 
der the Spaulding plan. We present 
the classification of expenditures in 
percentages. These are for physi- 
cians, sick relief, hospitalization and 
dentists. (Dental features are pro- 
vided by only one of the Spaulding 
divisions and include only x-ray ex- 
aminations and extractions. ) 

These percentages, given in the ac- 
companying table, provide a depend- 
able guide in estimating what the 
relative expenditures might be under 
a similar plan, and will help others 
who have a part in running any or- 
ganization for medical service. 

When a mutual benefit group of 
this nature is organized the medical 
profession in the given community is 
taken into full confidence and given 
the privilege of accepting or rejecting 
any or all provisions. The question 
of arriving at satisfactory fees has 
never been a difficult one and has 
always been adjusted to the satisfac- 
tion of the community physicians. 
The local societies have accepted the 
fee basis of $100 for major operations. 
Fees for minor operations follow the 
general fee tables of the community. 
Prevailing fees for house and office 


Physi- Sick Hospi- Den- 


clans Relief tals tists 
1/33 73.2 10.7 8.2 7.9 
1/34 66.2 33 13.8 Fe | 
1/35 71.0 11.0 8.2 9.6 
70.1 11 10.1 8.4 
1/35 67.7 8.8 23.5 
1/36 82.0 4.6 13.4 
74.8 6.7 18.4 
1/35 73.0 5.2 21.8 
1/36 67.5 3.3 29.2 
1/35 63.8 20.5 15.7 
er 69.8 16.0 14.2 
1/36 75.8 11.5 33.7 
1/35 68.1 24.8 7.1 


Percentages of Expenditures Under the Plan 


of medical care. This decision was 
reached largely on the basis of the 
successful and satisfactory operation 
of the Spaulding plan. Here again 
there will doubtless be still a further 
vehicle of experimentation in free- 
dom of choice in group medicine as 
soon as a plan can be worked out in 
detail. If the medical society can 
work out a suitable plan, using the 
experience directly at hand, for the 
community at large or some segment 
of it, it would seem that the profes- 
sion is proceeding in the direction of 
at least a partially intelligent solu- 
tion of the dilemma of medical care. 

The principles on which modern 
medicine is founded were given a 
very satisfactory day in court last 


calls are respected. Specialists whose 
fees are above the prevailing rates 
are paid the regular or general fee by 
the group, and the difference, if there 
is one, is borne by the patient. 

There is no limit whatever to the 
amount of money that may be paid to 
any one physician. Limits would not 
be practicable under this plan, for 
absolute freedom of choice is main- 
tained at all times. The amount of 
work the physician gets depends on 
his reputation as a doctor, just as it 
does in regular practice. Our rec- 
ords show, however, interestingly 
enough, that the work is widely dis- 
tributed, probably on the natural and 
normal basis of the general commun- 
ity practice. 








June, 193: 


Although there are no limits to ex 
penditures to any one physician, ther 
are definite, though very liberal, lim 
its set for expenditures for members 
For instance, a limit of $50 is place 
for office and house calls for any on: 
member. Hospital costs per membe; 
are limited to $3 per day for any, 
thirty days ina given year. Not mor 
than $350 total may be expended fo: 
any one member during a year. Thx 
last limit is set by the state law fo) 
organizations not incorporated. 

Expenditures for eyeglasses, crutch- 
es, splints and the like are paid for 
by the patient, although the benefit 
association provides for refractions. 
consultations, x-ray examinations and 
laboratory services. The fact that al] 
the limits are liberal is borne out by 
the condition that very seldom indeed 
does any one reach the prescribed 
maximum limits. 

The plan is financially sound. A 
splendid reserve is continuously ac- 
cumulating to provide against unpre- 
dictable epidemics of disease. When 
it is felt that the reserve is sufficiently 
large to take care of any risks likely 
to arise, additional services for mem- 
bers will be incorporated in the plan. 

Whatever changes come should fit 
into the needs and philosophy of the 
physician, and whatever plans are de- 
veloped should be in his hands. The 
physician has complete freedom un- 
der the Spaulding plan, the feasibility 
of which has been proved over a 
period of four years, and in an ade- 
quate number of diversified industries. 
This plan seems to be an intelligent 
approach to the needs of employed 
groups, and, with certain limitations. 
it should be possible for county medi- 
cal societies in general to sponsor such 
a plan for entire communities. 


Chronic Gasoline Poisoning 
Report of Two Cases 


CCORDING to Henderson and 

Haggard,! the composition of 
ordinary commercial gasoline is as 
follows:* 

A. Benzine—a _ group of paraffin 
hydrocarbons distilled from crude 
petroleum; and 

B. Benzene (Benzol)—an aromatic 
hydrocarbon distilled from coal tar. 

From 20 to 90% of benzene is 
added to the petroleum distillate for 
economic and technical reasons. Ben- 
zene is more toxic than benzine, and 
a concentration of 1% may be fatal if 
inhaled for a longer time than 45 min- 
utes.” 

The great majority of cases of 
chronic gasoline poisoning arise from 
the inhalation of fumes. A concen- 
tration of 1% gasoline vapor is toxic 
even when inhaled for a short time.” 
Exposure is especially apt to occur in 
garages, the petroleum industry, dry 
cleaning, and the rubber and paint 
industries using gasoline as a solvent 

Gasoline may also be absorbed 
through the skin in industrial poison- 
ing. It may be taken orally by mis- 
take as in a case reported by 
Schwarz.t There have been a few 
instances of addiction to gasoline- 
including a child who was brought to 
the Child Guidance Clinic of the 
Colorado Psychopathic Hospital be- 





*Dr. FREDERICK LEMERE, Commonwealth Func 
Fellow at the Colorado Psychopathic Hospital 
Denver, Colorado, in Colorado Medicine, June 
1936. 
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shall be to foster the study 
ind discussion of the problems 
peculiar to the practice of indus- 
trial medicine and surgery; to 
develop methods adapted to the 
conservation of health among 
workers in the industries; to 
promote a more general under- 
standing of the purposes and re- 
sults of the medical care of 
employees, and to unite into 
one organization members of the 
medical profession specializing 
in industrial medicine and sur- 
gery for the mutual advance- 
ment in the practice of their 
profession. 
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The 1936 ANNUAL MEETING of the American Association of In- 
dustrial Physicians and Surgeons will be held in Atlantic City, New 
Jersey, on October 5 and 6. Headquarters will be at the Traymore 
Hotel. This will be at the same time and place as the Annual Meeting 
of the National Safety Council, of which one of the Fellows of the 
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American Association of Industrial Physicians and Surgeons, Dr. Cas- 


sius H. Watson, is President. 


‘use of the habit of inhaling fumes 
om the gas tanks of automobiles. 
There are relatively few cases of 
ronic gasoline poisoning reported 
the literature. A review of these 
ports and the meager descriptions 
textbooks, however, gives the fol- 
Ving symptoms as characteristic: 
Gastrointestinal — poor appetite 
th abdominal pain, nausea, and 
miting. 

Hematolytic—anemia with weak- 
ss, a dull heavy feeling in the 





head, dizziness, and _ occasionally 
hemorrhagic purpura into the skin 
and other organs. 

Neurological—neuritis with pares- 
thesias, paresis, and paralyses, trem- 
or, ataxia, nystagmus, slurred speech, 
retrobulbar neuritis, and _ cranial 
nerve paralyses. 

Psychiatric—anxiety, sleep distur- 
bances, depression or euphoria, am- 
nesia, confusion, and a chronic men- 
tal condition resembling feeble-mind- 
edness. 
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Occasionally acute poisoning may 
leave permanent residual neurologi- 
cal changes. Dorner® reports a case 
in which chronic spinal cord disease 
developed seven months after poison- 
ing. Stiefler’ describes a case of 
epilepsy developing four months af- 
ter poisoning. 

CASE No. 1: C. B., white man, 
aged 56, admitted with his wife on 
the complaint of neighbors that they 
were demented. Two weeks prev- 
iously they had been found without 
food and unable to care for them- 
selves. The patient was having 
epileptic seizures while his wife had 
repeated attacks of unconsciousness 
and paralysis. Both were confused, 
irrational, and acted as if intoxicated, 
although there were no evidences of 
alcoholism. 

Relatives stated that the patient 
and his wife had shown mental 
changes of irritability, suspicious- 
ness, and seclusiveness for at least 
eight years. This was contrary to 
their usual sociable and cheerful dis- 
positions. The patient had had epil- 
epsy for six years and three years 
before admission had lost all his 
property because of judgment de- 
fects. Two months before admission 
both the patient and his wife had 
shown evidence of ataxia and had 
refused help from neighbors and 
relatives. 

Additional information from neigh- 
bors revealed that the patient had 
been a tailor for at least twelve 
years. It was customary for him to 
press gasoline cleaned clothes in his 
small apartment and the fumes often 
caused him to feel that he was float- 
ing in the air and he would lose con- 
sciousness. Gasoline had also been 
used for cooking and _ illumination 
and neighbors had complained fre- 
quently during the twelve years of 
fumes emanating from the patient’s 
apartment. 

Physical Examination: A 56-year- 
old white male in fair general nutri- 
tion. Physically essentially negative 
except for a slight inflammation of 
the pharynx, a moderately enlarged 
heart with a slight degree of arterio- 
scherosis, and a blood pressure of 
150/100. There were small petechial 
hemorrhages into the skin of both 
lower extremities. Neurological ex- 
amination was negative except for 
ataxia, slurred speech, and peripheral 
nerve pain. The optic discs were 
paler than normal. Because of in- 
ability to cooperate, visual fields 
could not be obtained. 

Mental Examination: The patient 
was confused, disoriented, and ir- 
rational. He had delusions of per- 
secution and was at times combative. 
He said he was “directing a huge 
orchestra” and was euphoric with a 
tendency towards preservation and 
circumstantiality. There were mark- 
ed sensorium changes with partial 
insight. 

Laboratory Examinations. Urinaly- 
sis, acid, 1.026, 1 plus granular casts, 
and 1 plus R. B. C. Feces, negative 
for lead. Blood count, Hb. 13.2 gms., 
R. B. C. 4,100,000, W. B. C. 9,350, 
Poly. 80 per cent, Lymph. 20 per cent, 
R. B. C. negative for lead, Blood 
chemistry, Sugar 104, T. N. P. N. 38, 
Urea Nitrogen 18, CO. combining 
power 50, Cholesterol 190, Methemo- 
globin negative, Bromide negative, 
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Blood Wassermann and Eagle, nega- 
tive. Spinal fluid, Wassermann re- 
action negative, gold curve negative, 
protein 65, sugar 80, cell count 2. 

CASE No. 2: E. B., white woman, 
age 47, wife of patient in Case l. 
The history of the wife was essen- 
tially the same as that of her hus- 
band. She helped him with his work 
and was equally exposed to gasoline 
fumes. Before admission to the hos- 
pital, she had had two “strokes” with 
unconsciousness and incontinence. 

Physical examination: White wom- 
an of 47, in fair state of nutrition. 
Physically essentially negative ex- 
cept for a slight degree of arterio- 
sclerosis with a blood pressure of 
145/90. There was a paling of both 
optic discs with sluggishly reacting 
pupils. Neurological examination 
showed paralysis of the left third 
cranial nerve. There was hyperes- 
thesia of the extremities, slurred 
speech, hyperactive reflexes, except 
for absent abdominal reflexes. The 
Hoffman reflex was positive bilater- 
ally and htere was a positive Rom- 
berg with falling to the left. 

Mental Examination: The patient 
presented a florid, almost alcoholic 
facies, and there were peculiar pur- 
poseless jerking movements of the 
extremities and the head. She was 
euphoric, ataxic, and extremely con- 
fused and disoriented. She was ir- 
ritable and delusional, believing that 
her life was being threatened. 

Laboratory Examinations:  Urin- 
alysis (catheterized), acid, 1.023, 1 
plus albumin, 1 plus pus cells. Feces, 
negative for lead. Blood count, Hb. 
12 gms., R. B. C. 3,610,000, W. B. 
C. 11,850, Poly. 87 per cent, Lymph. 
13 per cent, R. B. C. negative for 
lead. Blood chemistry, Sugar 116, 
T. N. P. N. 30, Urea Nitrogen 15, CO: 
combining power 54, Cholesterol 1738, 
Methemoglobin negative, Bromide 
negative. Blood Wassermann and 
Eagle, negative. Spinal fluid, Was- 
sermann- reaction negative, gold 
curve negative, protein 45, sugar 91, 
cell count 4. 

COMMENT: Inasmuch as these 
two cases were within the arterios- 
clerotic age bracket, this has to be 
considered as a possible etiological 
factor. The mental symptoms of 
euphoria, expansive delusions, and 
combativeness, however, combined 
with slurred speech, ataxia, poly- 
neuritis, and evidences of secondary 
optic neuritis all suggest a_ toxic 
rather than gasoline poisoning would 
also be against an _ arteriosclerotic 
etiology. The onset eight years 
previously and the direct evidence of 
arteriosclerosis. 

Very little is known concerning 
the pathology of gasoline poisoning 
except that it has a lipolitic action 
on the blood and nervous system. 
The benzene fraction primarily af- 
fects the blood resulting in a low 
blood cholesterol, secondary anemia, 
leucopenia, and thrombopenia_ as- 
sociated with purpuric hemorrhages. 
The benzine fraction seems to act 
predominantly on the nervous sys- 
tem and apparently was responsible 
for most of the symptoms in the two 
cases reported. 

That gasoline intoxication is rela- 
tively more severe in women’ is 
well borne out in these two cases. 
A follow-up report from the Colo- 
rado State Hospital where the pa- 
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tients were committed states that 
the wife died two months after ad- 
mission while her husband survives 
in a badly deteriorated condition. 

SUMMARY AND CONCLUSIONS: 

1. The literature on chronic gaso- 
line poisoning is scattered and in- 
adequate, especially as regards path- 
ology. 

2. Gasoline contains, in addition to 
benzine (a_ petroleum distillate), 
from 20 to 90% benzene (a coal tar 
distillate). 

3. Benzene has a lipolitic action on 
blood while benzine primarily affects 
the nervous system. 

4. The symptoms of chronic gaso- 
line poisoning are associated with 
anemia, diffuse neurological changes, 


and toxic-organic psychotic manl- 
festations. 
5. Two cases of chronic gasoline 


poisoning are presented. 
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ILLIAM LOUIS HARTMAN, 

M.D., F.A.C.S., Medical Direc- 
tor, New York Central System, at 
Detroit, Michigan, died suddenly on 
June 1, 1936. He will be greatly 
missed. Forceful, efficient and thor- 
ough in his many duties, both pro- 
fessional and official, and a man of 
definite convictions and views ar- 
rived at after careful thought and 
mature deliberation, he was never- 
theless charitable, kind and tolerant 
of the thoughts, points of views and 
rights of the many, in all of the walks 
of official and private life, with whom 
he came in contact. 

Dr. Hartman was born at 
wood, New York, October 29, 
He was graduated M.D. 
Hahnemann Medical College and 
Hospital, Chicago, Illinois, in 1887. 
His association with the New York 
Central began in 1901, when he was 
appointed Company Surgeon at Syr- 
acuse, New York. Twelve years later 
he moved to Michigan, and was lic- 
ensed to practice in that State in 
1913. He became Company Surgeon 
for the New York Central Railroad 
at Detroit, on January 1, 1916. In 
the following year, on June 1, 1917, 
he was made Acting Chief Surgeon, 
and on October 1 of the same year 
was appointed Chief Surgeon. The 
position and title of Medical Direc- 
tor, New York Central System, came 
to him on November 1, 1931. 

Dr. Hartman was a Fellow of the 
American College of Surgeons, and 
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Surgeon of Grace Hospital, Detroi 
Michigan. He was active in the a 
fairs of the associations of railwa 
surgeons; at the time of his deat! 
he was a member of the Executi, 
Board of the American Associati« 
of Railway Surgeons and a memby 
of the Executive Committee of th 
Association of Surgeons of the Ne: 
York Central System. In the wo, 
of the Medical and Surgical Section 
of the Association of American Raji] 
roads, he was, for a period, Chair 
man of the Committee of Direction 





William Louis Hartman 


He was one of the pioneers in the 
matter of physical examination of 
employees, and one of the very earl- 
iest advocates of the _ proposition 
which, sound as it is, seems only now 
beginning to be appreciated for its 
intrinsic soundness, namely, the pro- 
position that the physical examina 
tion does not amount to very much 
unless it is properly and thoroughly 
done. The virile forcefulness with 
which he urged his views on that 
subject commanded respect and en: 
listed cooperation; and the present- 
day technique of physical examina- 
tions owes much to him. 

Dr. Hartman is survived by his 
wife and three daughters. He was 
buried at Chesterton, Indiana. 


Silicosis Bills, 1936 Legislature, 
New York 


N ACT to amend the workmen’s 

comspensation law, in relation to 
occupational diseases and in relation 
to special provisions for compensation 
for certain injuries to the respiratory 
tract resulting from the inhalation of 
harmful dust, and to amend the labor 
law, in relation to control of harmfu! 
dust in public works. 

The People of the State of New 
York, represented in Senate and As- 
sembly, do enact as follows: 

Section 1. Paragraph twenty-eigh' 
of subdivision two of section thre¢ 
of chapter eight hundred and sixteen 
of the laws of nineteen hundred thir- 
teen entitled “An act in relation to 
assuring compensation for injuries 0! 
death of certain employees in the 
course of their employment and re- 
pealing certain sections of the labor 
law relating thereto, constituting 
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chapter sixty-seven of the consolidat- 2. Such chapter is further amended 
ed laws,” as re-enacted by chapter by the insertion therein of a new ar- 
‘orty-one of the laws of nineteen hun- ticle, to follow article four, to-be arti- 
lred fourteen, such paragraph having’ _ cle four-a, to read as follows: 
een added by chapter two hundred 
ind fifty-four of the laws of nineteen SILICOSIS, AND OTHER DUST 
undred thirty-five, is hereby amend- DISEASES 
i to read as follows: Section 65. Prevention of silicosis and 
‘3. Any and alloc- 28.Any and all osner dust Giseases. 
cupational dis- employments at pe comma gua ar 
eases. reap ae Nh nda 67. Liability of employer. 
i 68. Medical treatment and 
one of section care 
jeg this 69. Workers, when not en- 
Nothing in [group] paragraph ase 
enty-eight of this subdivision shall — ae wate examin. 
construed to apply to any case of "1. Exr 
| Cupational disease in which the last - eo a 
: —— exposure to the hazards of ° — 
© disease occurred prior to Septem- 65. Prevention of silicosis and other 
“ . *. j er 
. . first, nineteen hundred thirty- dust diseases. 1. It is hereby de- 
. ©; nor to any disability or death due’ clared to be the policy of the legisla- 
2 any disease described, in article ture of this state, in enacting this ar- 
ir-a of this chapter. ticle, to prohibit through every law- 
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ful means available, any requirement 
as a prerequisite to employment 
which compels an applicant for em- 
ployment in any occupation coming 
within the purview of this article to 
undergo a medical examination. 

2. The industrial commissioner and 
the industrial board are hereby re- 
quired to add to the industrial code, 
as provided in sections twenty-eight 
and twenty-nine of the labor law, ef- 
fective rules and regulations govern- 
ing the installation, maintenance and 
effective operation in all industries 
and operations wherein silica dust or 
other harmful dust hazard is present, 
of approved devices designed to elimi- 
nate such harmful dusts and to pro- 
mulgate such other regulations as will 
effectively control the incidence of 
silicosis and similar diseases. 

66. Compensation payable for dis- 
ability or death. Compensation shall 
not be payable for partial disability 
due to silicosis or other dust disease. 
In the event of temporary or perma- 
nent total disability or death from 
silicosis or other dust disease, not- 
withstanding any other provision of 
this chapter, compensation shall be 
payable under this article to employ- 
ees in the employments enumerated in 
section three of this chapter or to 
their dependents in the following 
manner and amounts: If disablement 
or death occur during the first calen- 
dar month in which this act becomes 
effective not exceeding the sum of five 
hundred dollars; if disablement or 
death occur during the second calen- 
dar month after which this act be- 
comes effective not exceeding the 
sum of five hundred and fifty dollars; 
thereafter the total of compensation 
and benefits payable for disability 
and death shall increase at the rate of 
fifty dollars each calendar month. The 
aggregate amount payable shall be 
determined by the total amount pay- 
able in the month in which disable- 
ment or death occurs. In no event 
shall such compensation exceed an 
aggregate total of three thousand dol- 
lars. The requirement as to pay- 
ments into the special funds provided 
for in subdivisions eight and nine of 
section fifteen for each case of injury 
causing death in which there are no 
persons entitled to compensation shall 
not apply to any claim arising under 
this article. 

Compensation payable hereunder 
shall be paid from the eighth day fol- 
lowing total disablement at the rate 
of sixty-six and _ two-thirds per 
centum of the average weekly wage 
to be computed under section fourteen 
of this chapter; but in no case shall 
compensation exceed twenty-five dol- 
lars per week nor in the event of total 
disability be less than eight dollars 
per week; provided, however, that in 
the event of death from such disease 
his dependents shall receive, in the 
manner provided by sections sixteen 
and seventeen of this chapter, any 
balance remaining between the 
amounts paid for disability and the 
total compensation payable under this 
article. 

Notwithstanding the provisions of 
section twenty-eight of this chapter, 
all claims for compensation resulting 
from inhalation of harmful dust, 
where the last exposure occurred be- 
tween the effective date of this act 
and September first, nineteen hundred 
and thirty-five, shall be barred unless 
filed within one hundred and eighty 
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days from the day on which this act 
takes effect. 

67. Liability of employer. An em- 
plover shall be liable for the pay- 
ments prescribed by this article for 
silicosis or other dust disease when 
disability of an employee resulting in 
loss of earnings shall be due to an em- 
ployment in a hazardous occupation in 
which he was employed, and such 
disability results within one year after 
the last injurious exposure in such 
employment; or, in case of death re- 
sulting from such exposure, if such 
death occurs within five vears follow- 
ing continuous disability from such 
disease. The provisions of section 
forty-four of this chapter shall not 
apply to claims arising under this ar- 
ticle. 

The emp'oyer in whose employ- 
ment the employee was last injuri- 
ously exposed in a hazardous occupa- 
tion and the insurance carrier, if any, 
which was on the risk at the time of 


Flint 
Ann Arbor 
Grand Rapids 


the last injurious exposure in such 
employment, shall be liable for any 
payments required by this article: the 
notice of injury and claim shall be 
made to such employer. 

68. Medical treatment and care. 
Notwithstanding any other provisions 
of this chapter the medical treatment 
herein provided for shall be limited in 
the case of an employee disabled by 
an occupational disease due to or re- 
sulting from the inhalation of harm- 
ful dust to a period of ninety days 
from the date of such disablement, but 
the requirement for such medical 
treatment may be extended for an 
additional period not to exceed ninety 
days upon the order of the industrial 
board. 

69. Workers, when not entitled. If 
an employee, at the time of his em- 
ployment, falsely represents in writ- 
ing that he has not previously been 
disabled from the disease which is the 
cause of disability or death or has not 
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Since 1897 the Brooks Appliance 
Company has specialized in the 
manufacture of trusses and ab- 
dominal supports for all types of 
reducible hernia as well as for 
post-operative conditions. 


As an additional service the com- 
pany now maintains well equipped 
fitting rooms in Chicago, staffed 
by a personnel thoroughly experi- 
enced in the fitting of appliances 
and supports. 


This service has enjoyed the en- 
dorsement of many industrial phy- 
sicians as well as those in general 


practice, as it is now possible for 
any doctor to send his patients for 
fittings—with or without prescrip- 
tion — with complete confidence 
that the patient will be fitted with 
the type and kind of support indi- 
cated by the condition. 


Several of the largest industrial 
plants are now using this service 
with satisfaction to the physician 
in charge and to the employees he 
refers. Inquiry is invited from 
others. A full explanation of our 
service will be sent, together with 


catalog of appliances and gar- 
ments. 
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received compensation or benefit 
under this article, no compensatio 
shall be payable. 

70. Special medical examiners. Th 
industrial commissioner shall divid 
the state into five districts and in eac} 
district may appoint two or more spe 
cial medical examiners who shall b 
licensed physicians in good profes 
sional standing, each of whom sha! 
have had,.at the time of his appoint 
ment, and immediately prior thereto 
at least five years of practice in th: 
diagnosis, care and treatment of pul. 
monary diseases. Such examiner 
shall be employed on a per diem basi: 
as the exigencies of the work may re- 
quire. Fees of examiners shall bi 
fixed by the industrial commissione) 
within the limits of the appropriation 
therefor. Each position of special 
medical examiner provided herein 
shall be in the exempt class of civil 
service. 

Whenever a claim is made unde: 
this article and an examination of the 
claimant by an impartial physician is 
desired by any party in interest, the 
industrial commissioner shall order 
such medical examiners to make the 
necessary medical and x-ray exami- 
nation of the claimant in an effort to 
obtain the medical facts in an im- 
partial manner. 

For the purposes of adjudication 
under this chapter, the industrial 
board shall adopt rules of practice 
and procedure and shall prescribe 
methods and standards under which 
physical examinations, x-rays and 
other studies shall be conducted. 

71. Expert consultants. The indus- 
trial commissioner shall appoint as 
expert consultants on dust disease 
three licensed physicians in good pro- 
fessional standing, each of whom shal! 
have had, at the time of his appoint- 
ment, and immediately prior thereto, 
at least ten years of practice in the 
diagnosis, care and treatment of dis- 
eases of the pulmonary tract, along 
with the interpretation of x-ray films 
thereof. They shall be paid at a sal- 
ary to be fixed by the industrial com- 
missioner not to exceed seven thou- 
sand dollars per year. 

Each such position of consultant 
shall be in the exempt class of civil 
service. 

The industrial commissioner or the 
industrial board shall on their own 
volition or on the application of eithe: 
an employee, an employer, or an in- 
surance carrier, direct such expert 
consultants to make examinations of 
claimants, to review the findings of 
special medical examiners, to read 
and review the files of compensation 
cases when necessary, and to inforn 
the industrial commissioner and th¢ 
industrial board of their opinion as to 
their findings in such cases. 

72. Alternative remedy. The lia- 
bility of an employer prescribed b3 
this article shall be exclusive and in 
place of any other liability whatso- 
ever, at common law or otherwise, t 
such employee, his personal represen- 
tatives, husband, parents, dependent: 
or next of kin, or anyone otherwis* 
entitled to recover damages, at com- 
mon law, or otherwise on account 0: 
any injury, disability, or death, causec 
by the inhalation of harmful dust, ex- 
cept that if an employer fail to securé 
the payment of compensation for hi: 
injured employees and their depend- 
ents as provided in section fifty of thi 
chapter, an injured employee, or hi 
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legal representative in case death re- 
sults from the injury or disease, may, 
at his option, elect to claim compen- 
sation under this chapter, or to main- 
tain an action in the courts for dam- 
ages on account of such injury or 
disease; and in such an action it shali 
not be necessary to plead or prove 
freedom from contributory negligence 
nor may the defendant plead as a 
defense that the injury or disease was 
caused by the negligence of a fellow 
servant or that the employee assumed 
the risk of his employment, nor that 
the injury or disease was due to con- 
tributory negligence. 

3. Chapter fifty of the laws of nine- 
teen hundred twenty-one, entitled “An 
act in relation to labor, constituting 
chapter thirty-one of the consolidated 
laws,” is hereby amended: 

222-a. Prevention of dust hazard in 
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public works. In the construction of 
public works by the state or a public 
benefit corporation or a municipal 
corporation or a commission appoint- 
ed pursuant to law wherein a harm- 
ful dust hazard is created for which 
appliances or methods for the elimina- 
tion of harmful dust have been ap- 
proved by the industrial board, a pro- 
vision shall be inserted in each con- 
tract for the construction of such 
work. 





Section on Preventive and 
Industrial Medicine and 
Public Health 


Wednesday, May 13—Afternoon 


HE meeting was called to order 

at 2:15 by the chairman, Dr. R. R. 
Sayers, Washington, D. C.* 

The chairman announced the ap- 
pointment of Drs. J. N. Baker, 
Montgomery, Ala., and Irl C. Riggin, 
Richmond, Va., to the executive 
committee to take the places of Drs. 
Wilson G. Smillie, Boston, and Rob- 
ert H. Riley, Baltimore, absent. 

Dr. R. R. Sayers, Washington, D. 
C., read the chairman’s address en- 
titled “Industrial Hygiene Problems 
in the United States.” 

Dr. George H. Gehrmann, Wil- 
mington, Del., read a paper on ‘“Pa- 
pilloma and Carcinoma of the Uri- 
nary Bladder in Dye Workers.” Dis- 
cussed by Drs. Victor D. Washburn, 
Wilmington, Del.; J. N. Baker, 
Montgomery, Ala.; W. F. von Oet- 
tingen, Wilmington, Del., and George 
H. Gehrmann, Wilmington, Del. 

Drs. W. C. Dreessen and R. R. 
Jones, Washington, D. C., presented 
a paper on “Anthracosilicosis.”” Dis- 
cussed by Drs. R. R. Sayers, Wash- 
ington, D. C.; R. R. Jones, Washing- 
ton, D. C., and W. C. Dreessen, 
Washington, D. C. 

Dr. Henry Field Smyth, Philadel- 
phia, read a paper on ‘Safe Practices 
in the Industrial Use of Carbon 
Tetrachloride.” Discussed by Drs. 
Paul A. Davis, Akron, Ohio; W. F. 
von Oettingen, Wilmington, Del.; 


* J.A.M.A., June 6, 1936; Report of the Kansas 
City Session. 
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W. J. McConnell, New York, and 
Henry Field Smyth, Philadelphia. 
Drs. H. H. Schrenk and W. P. 
Yant, Pittsburgh, presented a paper 
on “A New Procedure for the Con- 
trol of Benzene Poisoning.” Discuss- 
ed by Drs. Henry Field Smyth, Phil- 
adelphia; Paul A. Davis, Akron, 
Ohio, and H. H. Schrenk, Pittsburgh. 


Thursday, May 14—Afternoon 


R. J. P. LEAKE, Washington, D. 

C., read a paper on “Poliomye- 
litis: Present Knowledge and Its 
Bearing on Control.” Discussed by 
Drs. James D. Trask, New Haven, 
Conn.; Sidney D. Kramer, Brooklyn; 
Paul H. Harmon, Chicago, and J. P. 
Leake, Washington, D. C. 

Dr. Theodore C. Hempelmann, St. 
Louis, read a paper on “Immediate 
Treatment and After-Care of Polio- 
myelitis Patients.” Discussed by 
Drs. A. G. Bower, Los Angeles; Paul 
H. Harmon, Chicago. and Theodore 
C. Hempelmann, St. Louis. 

Dr. V. H. Bassett, Savannah, Ga., 
read a paper on “Rabies and What 
to Do for the Person Bitten.” Dis- 
cussed by Drs. Edwin H. Schorer, 
Kansas City, Mo.; J. P. Leake, Wash- 
ington, D. C.: Thurman B. Rice, In- 
dianapolis, and V. H. Bassett, Savan- 
nah, Ga. 

Drs. A. E. Keller, Crit Pharis and 
W. H. Gaub, Nashville, Tenn., pre- 
sented a paper on “The Opsonocyto- 
phagic, Allergic and Agglutination 
Reactions in the Diagnosis of Un- 
dulant Fever.” Discussed by Drs. 
W. S. Leathers, Nashville, Tenn.; 
J. N. Baker, Montgomery, Ala., and 
John B. Youmans. Nashville, Tenn. 

Drs. T. H. D. Griffitts and Henry 
Hanson, Jacksonville, Fla., presented 
a paper on “Significance of an Epi- 
demic of Dengue.” Discussed by 
Drs. V. H. Bassett, Savannah, Ga., 
and T. H. D. Griffitts, Jacksonville, 
Fla. 

Mr. O. C. Durham, Chicago, read a 
paper on “The Evaluation of the 
Ragweed Hay Fever Resort Areas of 
North America.” Discussed by Dr. 
Warren T. Vaughan, Richmond, Va., 
and Mr. O. C. Durham, Chicago. 


Friday, May 15—Afternoon 


HE following officers were elect- 

ed: chairman, Dr. L. D. Bristol, 
New York: vice chairman, Dr. Jos- 
eph F. Bredeck, St. Louis; secretary, 
Dr. Irl C. Riggin, Richmond, Va.; 
executive committee: Dr. Robert H. 
Riley, Baltimore; Dr. R. R. Sayers, 
Washington, D. C., and Dr. L. D. 
Bristol, New York; delegate, Dr. 
Stanley H. Osborn, Hartford, Conn. 

Dr. Stanley H. Osborn, Hartford, 
Conn., made his report as delegate. 

On motion made by Dr. Stanley H. 
Osborn, Hartford, Conn., seconded 
by Dr. E. G. Brown, Topeka, Kan., 
it was voted that the incoming 
chairman of the section appoint a 
commi‘tee on accident control and 
safety to study the various medical 
aspects of accident control and make 
recommendations to the next annual 
meeting, with the suggestion that a 
resolution thereupon be presented to 
the House of Delegates through the 
section delegate. 

Dr. Joseph F. Bredeck, St. Louis, 
read a paper on “What Service Does 
a Health Department Render to the 
Practicing Physician?’ Discussed by 
Drs. Stanley H. Osborn, Hartford, 
Conn., and J. F. Bredeck, St. Louis. 
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Dr. E. G. Brown, Topeka, Kan., 
read a paper on “The Functions of a 
State Health Department.”  Dis- 
cussed by Drs. Walter L. Bierring, 
Des Moines, Iowa, and E. G. Brown, 
Topeka, Kan. 

Dr. W. W. Bauer, Chicago, read a 
paper on “The Physician’s Place in 
the Public Health Program.”  Dis- 
cussed by Drs. George M. Lyon, 
Huntington, W. Va.; Stanley H. Os- 
born, Hartford, Conn., and W. W. 
Bauer, Chicago. 

Dr. L. D. Bristol, New York, read 
a paper on Medical Aspects of Acci- 
dent Control.” Discussed by Drs. 
John H. Ogilvie, Kansas City, Mo.: 
Louis J. Hirschman, Detroit: Stanley 
H. Osborn, Hartford, Conn., and 
L. D. Bristol, New York. 

Dr. H. T. Dean, Washington, D. C., 
read a paper on “Chronic Endemic 
Dental Fluorosis.” Discussed by Dr. 
Carl F. Jordan, Des Moines, Iowa. 


Hernia — Its Cure by the 
Injection of Irritating 
Solutions 


NEED not go into the history of 

the injection method for the cure 
of hernia, except to say that the 
method is by no means new.* It 
has been only recently revived, how- 
ever, and strangly enough it was 
found that its rationale had not been 
thoroughly invesigated until within 
the past few years. Three years ago 
this method was instituted at the 
Minneapolis General Hospital prim- 
arily for the purpose of using it in 
poor surgical risks and also to re- 
lieve the congested situation which 
prevailed in the surgical wards dur- 
ing that period of the depression. 
We obtained such satisfactory re- 
sults that we soon extended its use 
to others who did not wish to have 
operations. It was not long before 
we found our hernia clinic so con- 
gested that we could scarcely find 
time or space in which to care for 
them. These cases taught us many 
new experiences. We learned that 
we could obtain cures, but when we 
were asked how these cures were 
obtained we could only postulate. 
Therefore it became our problem to 
prove our theories. 

As we occasionally encountered 
individuals who did not know 
whether or not they desired the in- 
jection meihod we offered them the 
privilege of changing their minds 
after they had received one or two 
injections. We then required these 
individuals to wait a specified period 
of time before admission into the 
hospital. In so doing, biopsies of the 
tissues in the inguinal canal at the 
site of injection, were obtained from 
18 hours to 42 days after the injec- 
tion had been made. 

These sections revealed the typi- 
cal findings of an inflammatory re- 
action in which the reparative pro- 
cesses predominated. In speaking of 
inflammatory reaction we do not 
mean infection, as might be inter- 
preted by the laity. To them in- 
flammation and infection are essen- 
tially synonymous. To the medical 
profession it should mean the re- 
action which takes place in the tis- 


sues after injury and during the 

*Cart O. Rice, M.D., Minneapolis, Minn. ; 
presented before the Dickinson-Emmet County Med- 
ical Societies, November 21, 1935; published in 
J. lowa M. Soc., June, 1936. 
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course of healing. Infection is in- 


flammation and inflammation is not 
necessarily infection. 
Inflammatory reaction has been 


described by Bell as passing through 
three essential phases, i. e., destruc- 
tion of tissue, exudation and healing. 
Destruction of tissue is manifest in 
several different ways. It may be 
from cutting or bruising, or from 
bacterial or chemical causes. Ex- 
udation then follows upon this as a 
natural reaction of the tissue inci- 
dent to the injury of living cells. 
Exudation may be manifest by the 
accumulation of pus, lymphocytes, 
eosinophiles, fixed connective tissue 
cells, plasma cells, serum, lymph, 
etc. Depending upon the predomin- 


ance of one or the other of these 
types of cells or fluids, the exudates 
have been designated purulent, fib- 
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rous, serous, ete. The third stage 
is that of repair. In this phase of 
an inflammatory reaction we observe 
the growth of new cells, fibroblasts, 
fixed connective tissue cells, new 
blood vessels and eventually the 
production of adult fibrous tissues 
(scar tissue). 

The thing which we desire in the 
treatment of hernia by the injection 
method is the minimum of the first 
two phases. We do not wish to des- 
troy tissue in order to produce new 
tissue, nor do we need an excessive 
amount of polymorphonuclear neu- 
trophil leukocytes, serum or plasma 
n order to build up new tissue, for 
‘hese exudative reactions soon dis- 
‘ppear. On the other hand if we 
do obtain excessive destruction and 
xcessive exudative reaction with a 
redominance of polymorphonuclear 
eutrophil leukocytes it becomes 
Ossible for this to be manifest as an 
DCesS, 

The first tissue sections which we 
ade on the human being were ob- 

ined after the injection of the 

iuja mixture. These occasionally 
owed areas of tissue necrosis. The 

‘udative reaction was very pro- 

‘unced. Repair and the production 

dense fibrous tissue eventually 
ulted, however, but it did not 

‘m rational to produce new tis- 

‘ by destroying the old. We be- 

n to try, therefore, the effect of 

ier solutions, and in so doing sub- 

quent histologic sections were tak- 
from the abdominal wall of the 

8. An occasional biopsy with 
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other solutions was obtained from 
the human being and these showed 
essentially the same findings as we 
obtained from the dog. 

These investigations proved to us 
that any of the solutions containing 
phenol, tannic acid or alcohol pro- 
duced more of the destructive and 
exudative phase of the inflammation 
than seemed desirable. The sodium 
salt of psyllium seed _ (sylnasol) 
seemed to be the most desirable. It 
produced less of the destructive and 
exudative phase. In addition it pro- 
duced less pain when injected. It 
produced no observable systemic ef- 
fects from its injection intravenous- 
ly. It produced an abundance of 
healthly looking fibrous tissue. The 
details of this histologic work were 
performed by Drs. Rice and Mattson, 
in June, 1934, and a description is 
now awaiting publication. 

The technic of this procedure re- 
quires an accurate knowledge of the 
anatomy. In order to be accom- 
plished satisfactorily the skill with 
which it is performed is just as im- 
portant as that of a surgical opera- 
tion. A long two or two and one- 
half inch, 22 or 24 gauge, needle is 
used on a five cubic centimeter 
syringe. 


Indirect Inguinal Hernia 


OR an indirect inguinal hernia 
the injections are started at the 
internal ring. This area is located 
by choosing a site one centimeter 
lateral to a point midway between 
the anterior superior spine of the 
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ileum and the pubic tubercle. Three 
injections are placed in such a man- 
ner that the solution circumscribes 
the internal ring. In this way the 
internal ring, the site through which 
an indirect inguinal hernia must 
pass, is made narrower much as an 
annular stricture of the esophagus 
or rectum makes the lumen of these 
organs narrower. Subsequent in- 
jections are placed in the inguinal 
canal, around the cord, in a similar 
manner so that eventually the entire 
inguinal canal is constricted around 
the cord. The external ring is then 
made smaller by placing the injec- 
tions around the margin of the ex- 
ternal ring just beneath the plane 
of the external oblique fascia. Fin- 
ally a few injections are placed in 
the plane of the transversalis fascia 
in the lower half of Hesselback’s 
triangle so as to strengthen the floor 
of the inguinal canal at the site 
where a subsequent direct inguinal 
hernia may develop. 


Direct Inguinal Hernia 

HE technic of treating a direct 

inguinal hernia is somewhat dif- 
ferent. In this condition we have 
no concern about the internal ring. 
A direct hernia passes through the 
lower half of Hesselback’s triangle, 
medial to the inferior epigastric ar- 
tery, through the weakened trans- 
versalis fascia. Therefore it becomes 
necessary to strengthen this area. In 
so doing our injections are placed in 
the plane of the transversalis fascia 
in the triangular area between the 
conjoined tendon, above, the ilioin- 
guinal ligament, below, and the rec- 
tus sheath, medially. Those injec- 
tions which approach the _ ilio-in- 
guinal ligament must be made under 
the cord so as to strengthen the 
floor of the inguinal region through 
which a direct inguinal hernia may 
pass. 

Jhese injections can be made every 
other day. Only one site is injected at 
each time. Sylnaso! and proliferal 
are used in from one to three cubic 
centimeter doses. McDonald’s and 
Mayer’s solution are used in minim 
doses. It is preferable to start with 
a small amount and rapidly increase 
the dose up to its maximum unless 
ihe patient tolerates the first injec- 
tion poorly. In that event the dose 
is not increased. Most of the solu- 
tions which are on the market for 
this purpose have been found to 
produce scar tissue but because of 
the greater margin of safety I have 
found sylnasol to be the most satis- 
factory. 

One must bear in mind that the 
injeciion is to be made under the 
fascia of the external oblique mus- 
cle in the inguinal canal. The edge 
of this fascia can be palpated as 
part of the external ring by in- 
vaginating the scrotum and inserting 
the index finger into the external 
ring. An injection superficial to this 
fascia is not only valueless but may 
produce suppuration and fat nec- 
rosis. The needle is inserted into 
the skin at an acute angle with the 
point of the needle directed caudal- 
ward. With the needle held at this 
angle there is less likelihood of pro- 
jecting it into the peritoneal cavity 
as might occur if the needle were in- 
jected perpendicularly to the skin or 
from below upward. Therefore, in 
order to have the needle enter the 
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inguinal canal it must be projected 
through the skin a centimeter or two 
cephalad to the inguinal canal, de- 
pending upon the angulation of the 
necdle and the thickness of the sub- 
cutaneous tissue. After the needle 
has passed through the skin and 
subcutaneous tissue its point can be 
elevated so that it is palpable be- 
neath the skin. If it has passed 
through the fascia of the external 
oblique muscle this simple test fails 
to reveal the needle point by palpa- 
tion. In this manner one is able to 
determine the position of the needle 
point. Furthermore, as the needle 
passes through the fascia of the ex- 
ternal oblique muscle it imparts a 
sudden “lack of resistance” sensa- 
tion similar to that which is ex- 
perienced in a spinal puncture. This 
determines the position of the needle 
under the fascia of the external ob- 
lique muscle. After a number of 
injections have been given, this sen- 
sation is replaced by a tough “hang- 
ing on’”’ sensation, indicating the pro- 
duction of scar tissue at this site. 

In making these injections one 
should always keep his left index 
finger in the external ring as he 
projects the needle with his right 
hand. This is of importance in mak- 
ing an accurate injection for, as in 
pass-pointing, unless one has lost his 
position sense, he should be able to 
determine very accurately the posi- 
tion of the needle point in the in- 
guinal canal. 


Indications: Contraindications 


HIS treatment has been found 

most satisfactory in the small in- 
direct inguinal hernias. If the ex- 
ternal ring is larger than three centi- 
meters in diameter it is likely to 
prove difficult to close by this 
method. The size of the mass in the 
scrotum cannot be used as a factor 
in determining the size of the defect. 
I have often found very large masses 
of bowel or omentum in the scrotum 
when the external ring was com- 
paratively small. Conversely I have 
found very large external rings with 
small hernial masses which I have 
had difficulty in closing. 

This method is also applicable in 
the direct inguinal hernia if the ex- 
ternal ring is not too large. These 
usually require more injections and 
the technic is somewhat more diffi- 
cult. I have used it in femoral hernia 
with success. In these cases it is 
much more difficult, however, due to 
the greater inaccessibility of the de- 
fect. It has proved to be successful 
in postoperative inguinal hernias if 
the defect through the fascia is not 
too large. Likewise in postoperative 
abdominal incisions it has been pos- 
sible to obtain a closure if the fascial 
separation is not greater than one 
and one-half or two centimeters in 
diameter. I have not become en- 
thusiastic about the method in those 
cases where the defect is larger be- 
cause of the difficulty of injecting 
into the defect without danger of 
entering the peritoneal cavity. Sim- 
ilarly, I have not used it in any but 
the very small umbilical hernias. For 
umbilical hernias in infants strap- 
ping has been found to be success- 
ful in a large percentage of cases. 

It is definitely contraindicted in 
any hernia which cannot be reduced 
or maintained with a suitable fitting 
truss. It should not be used in any 
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individual with a chronic cough un- 
til the cough has been controlled; 
this includes individuals with chronic 
bronchitis, tuberculosis, etc. In- 
dividuals with prostatic hypertrophy 
who are required to strain during 
urination should have their prostate 
“tended to” before attempting to 
have their hernia repaired. In- 
dividuals with ascites, cancer or de- 
compensating heart disease should 
not be used as subjects for this type 
of treatment. The presence of an 


undescended testicle makes _ this 
method of treatment inadvisable. 
The Truss 


WELL fitting truss must be worn 

for a week or ten days before 
the injections are started so that the 
patient may become accustomed to 
its pressure. After the injections 
have been started the truss must be 
worn day and night so as to allow 
no opportunity for the abdominal 
contents to descend into the hernial 
sac and thereby redistend the open- 
ing. Unless a water proof truss can 
be used, baths must be eliminated 
during this period. When the patient 
comes to the office for treatments 
the truss must be removed only after 
the patient has been placed on the 
table and must again be applied be- 
fore he gets up. After the treatments 
have been started it is preferable not 
to “test out” the hernia by coughing, 
straining, etc., until the entire series 
of injections have been given. The 
first test should then be made with 
the patient lying on his back. If no 
impulse is detected he may be al- 
lowed to remove the truss at night 
but must be instructed to replace it 
before arising. Three weeks later 
he should be examined again in the 
office, this time in the erect posi- 
tion. If no impulse is palpated he 
must be instructed to wear the truss 
for two months longer and at the 
end of that time the truss must be 
weaned off gradually within a period 
of two weeks. During the convales- 


cent period my patients are instruct- 
ed to carry out exercises which tend 





to strengthen the abdominal muscles. 
It is well to keep the patient under 
observation for the next eight or 10 
months. If at any time a weakness 
or impulse is detected a few addi- 
tional injections will usually suffice. 


Differential Diagnosis 


HE impulse of a hernia at the 

external ring must not be con- 
fused with the impulse of the mus- 
cle at this site. The hernia imparts 
a soft fluctuant sensation, whereas 
the conjoined tendon imparts a hard, 
firm sensation when these muscles 
suddenly come in contact with the 
palpating finger. I have seen phy- 
sicians misinterpret this impulse and 
erroneously make a_ diagnosis of 
hernia. A differential diagnosis be- 
tween direct and indirect inguinal 
hernia is important. An indirect in- 
guinal hernia may extend into the 
bottom of the scrotum or it may pass 
only part way into the scrotum. A 
direct inguinal hernia, even though 
large, does not pass to the bottom 
of the scrotum but lies suspended at 
its base in the sling-like attachment 
of the external spermatic fascia and 
cremaster muscle to the cord which 
prevents the direct inguinal hernia 
from dissecting itself into the scro- 
tum. 


Complications and Sequelae 


AS WITH any surgical procedure, 
complications may develop dur- 
ing the course of treatment by this 
method. I am convinced, however, 
that most of the complications are 
the result of improper technic or the 
result of using a solution which : 
too irritating. 

Pain, though not a serious seque 
lae, is a distressing one which ma 
influence the patients to discon 
tinue the treatments. With the us 
of many of the solutions which con 
tain tannic acid, alcohol or othe 
caustic acids, pain is very eviden 
at the time of injection. In these in 
stances the use of novocain five mir 
utes preceeding the injection will b 
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nd to be of advantage. Sylnasol 
duces pain so rarely that I have 
found an anesthetic necessary. 
n may develop after the injection 
- been made but is usually mani- 
t more in the nature of a sore- 
s which lasts for an hour or two 
{1 then subsides. 
induration of the cord is one of 
e .most frequently observed com- 
ications. This is manifest by a 
rd sausage-like swelling in the 


gion of the cord which extends _ B., J. Statrer, M.D. Wiis C. Tempter, M.D. M. W. Storer, M.D. 
wn into the scrotum to the extent E. T. Wentwortu, M.D. Cuas. P. Hutcnins, M.D. D.C. O’Connor, M.D. 
which the hernial sac extended. M. S. Boom, M.D. A. M. Dickinson, M.D. F, N. C. JerAutp, M.D. 
is produced by placing the solu- Epw. S§. McDoweLt, M.D. Cuas. D. Squires, M.D. E. MacD. Stanton, M.D. 
FE. A 
E. S 
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on into the hernial sac or very P. K. Menzies, M.D. RICHARD S. Farr, M.D. . VANDERVEER, M.D. 
ose to it. This then produces an_ A, R, Grant, M.D. C. W. Woopatt, M.D. . S. McSweeny, M.D. | 
nfilammatory reaction in the sac Raymonp C. Atmy, M.D. Francis J. Ryan, M.D. W. D. Warp, M.D. | 
ith subsequent obliteration of the Paut B. Jenkins, M.D. 
ic by fibrous adhesions. It subsides 
spontaneously and = occasions no 
eause for alarm. I have observed 
this reaction more frequently with 
the use of tannic acid and alcohol 
solutions than with the use of syIna- CHARLEs W. Woopa.t, M.D. 


FraANK E. RepmMonp, Managing Fditor 
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ments should be postponed for a week 1st. Vice-President _ Treasurer | 
or ten days. FRANK E. Repmonp, Executive Secretary | 
Abscess formation at the site of : 
een Directors 
injection has been rumored to have De. C. P. Hutrcrins, Syracuse 


occurred. This probablv results Dr. Raymonp C. Atmy, Auburn Aetna Life Insurance Company 
: : . + 2 ‘ * s ~ . Columbia Rope Co. Dr. Francis |. Ryan, Syracuse 
from sevtic injections or from in- Dre. A. R. Grant, Utica New York State Railways 
jecting too large a quantity of a very 321 Genesee St. Da. B. J. Starter, Rochester 
irritating solution. Dr. Epw. S. he nal ne Plattsburg reve" Kodak “ae 
P . [= Saranac Pu Sompany Yr. A. M. DickINson, ban 
Gan@l ene of the skin has been Dr. E. S. Pd oan Al York New York Central R. R. 
mentioned and is vrobably due to 


New York Telephone Co. Dr. Eow. T. Wentwortn, Rochester 
the interruption of the blood supply Dr. P. > Manziss, Syracuse Dr. M. W., Sroven. Norwich 
or > jniecti a ver ic so- 511 Medical Arts g- Jorwic armacal Company 
Pn injection of a very caustic so Dr. Cuas. D. Squires, Binghamton Dr. M. S. Bioom, Binghamton 
SA as . 28 Conklin Ave. Dunn & McCarthy 
Iniection of a loop of bowel which Dr. Witus C. Tempcer, Corning Dr. E. MacD. Stanton, Schenectady 
has been incompletely reduced has Corning Glass Works American Locomotive Company 
been revorted. This ‘produced gan- De. Beverty L. VosrurGu, Schenectady Dr. F. N. C. Jeraucp, Niagara Falls 
: . Witiiam D. Warp, Rochester International Railways 
section. 


20 Grove Place American Radiator Co. 

This error is entirely attributable Dr. C. W. Woova.t, Schenectady Dr. Ricnuarp S. Farr, Syracuse 

to faulty technic. 346 Barrett St. 
Atrophy of the testicle does not = 

occur. It would not be reasonable ; ; ; , oe 

to supvose that gradual constriction with the aid of sutures. It is not in- comparative safety of this method 


Consulting Orthopedist 











° Ge | Electri ; *. O'Con | 

grene of the bowel and required re- pg. Wiss Dp. Wan, oe | 
| 

| 

| 

| 


nL tet at 2 Oe? i Bea 


of the cord by the production of scar 
tissue could interfere with the blood 
supply, for the water-hammer action 
of the pulsrating vessels would tend 
fo nrevent constriction around a 
vessel. Sudden constriction of the 
cord at the time of operation has 
repeatedly resulted in this complica- 
tion, 

Ulceration of the skin from pres- 
sure of the truss is occasionally ob- 
served and is prevented by having 
the patient become gradually accus- 
tomed to its pressure before treat- 
ments are started. 

Intraperitoneal injection may oc- 
casion severe pain in the abdomen 
for a short period of time with asso- 
clated rigidity and rebound tender- 
ness. but if a non-caustic solution is 
used there need be no fear of injury 
'o the bowel unless it has been 
nunctured by the needle. 


Discussion 


ISTOLOGIC sections have reveal- 
ed that scar tissue can be nroduc- 

d by the iniection of various types of 
olutions. If this can be accom- 
‘ished and the scar tissue can be 
‘aced where it is desired it seems 
‘tional to suppose that a hernia can 
cured by the injection method as 
‘ll as by a surgical operation. The 
id result from a surgical operation 
the production of scar tissue at 
e site of the defect. This is ac- 
mplished under direct vision and 


tended to convey the idea that the 
injection method per se is superior 
to the operative method, but that the 
convenience to the patient and the 


makes it a splendid alternative for 
those who prefer not to be operated 
upon. The incidence of cures cer- 
tainly is not less than that following 
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